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PREFACE 

The revised e d i t i o n  of t he  United S t a t e s  Governpent P r in t ing  Office 
S ty l e  Manual, dated January 1945, is t h e  guide f o r  preparat ion of a l l  
NACA publ icat ions.  The Manual f o r  NACA Edi tors  i s  pr imari ly  a supplement 
t o  t h e  GPO manu81 indica t ing  exceptions and addi t ions  t o  GPO r u l e s  nec- 
e s sa ry  because of subjec t  matter pecul ia r  t o  aeronaut ica l  research. 

-- 

This manual and the  GPO manual cannot cover a l l  thec reference material 
an e d i t o r  w i l l  need; therefore ,  other  a u t h o r i t i e s  should be s tudied.  The 
second ed i t i on ,  unabridged, of Webster's N e w  In t e rna t iona l  Dict ionary is 
the  accepted au tho r i ty  f o r  the  def ining of nontechnical terms and f o r  t h e  
s p e l l i n g  and cornpounding.of words not given i n  t h i s  manual or t h e  GPO man- 
ual .  NACA Report 474, 1941, gives d e f i n i t i o n s  of aeronaut ica l  t e r m s ,  
For new t echn ica l  terms recognized a u t h o r i t i e s  and publ ica t ions  i n  t h e  
f i e l d  should be consulted. For grammar standard col lege textbooks should 
be used and f o r  s t y l e  i n  technica l  wr i t ing  books such as A. C. Howell's 
- A Handbook of English i n  Engineering Usage (John Wiley & Sons, Inc., 1940) 
a r e  recommended, 
naut ics  should be watched f o r  t rends i n  usage and s t y l e .  

- 

I n  a z i t i o n ,  current  publ ica t ions  i n  t h e  f i e l d  of aero- 

When a labora tory  has a recommendation regarding usage not covered 
by t h i s  manual and t h a t  of t he  GPO, such information should be forwarded 
i n  a b r i e f  memorandum t o  NACA Headquarters f o r  approval and subsequent 
c i r c u l a t i o n  t o  a l l  t h e . e d i t o r i a 1  o f f i ces .  This manual has been prepared 
i n  loose-leaf form t o  f a c i l i t a t e  i n se r t ion  of addi t ions  and necessary 
rev is ions  t o  the  o r i g i n a l  sec t ions ,  

Much of t he  material i n  t h i s  manual i s  a reorganizat ion of sec t ions  
i n  the  NACA S ty l e  Manual f o r  Engineering Authors by Pear l  I. Young, which 
i s  now out  of p r i n t .  

- 
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PARTS OF AN NACA PAPER 

TITLF: 

I .  

I 

HEADINGS 

A s  i n  a l l  standard out l ines ,  coordinate headings should be i n  par- 
a l l e l  construct ion.  Both the  construct ion and se tup  of headings follow 
the  p r inc ip l e s  stated f o r  t i t l e s .  Each heading should have a t  least one 
corresponding heading; exceptions t o  this  ru le  include such cases as an 
occasional shor t  remark or a s ing le  example put  i n  t o  i l l u s t r a t e  a method. 
A heading i s  not an  i n t e g r a l  p a r t  of a sec t ion  of t h e  paper; therefore ,  
the  t e x t  should be independent of each heading. 

The t i t l e  of a paper should adequately descr ibe t h e  contents  as con- 
c i s e l y  as possible .  When appl icable ,  t h e  method of i nves t iga t ion  and 
most important t es t  conditions should be given i n  the  t i t l e .  Superfluous 
art icles should be deleted and only punctuation necessary t o  r e t a i n  t h e  
sense should be used. If a t i t l e  extends over more than one l i n e ,  t h e  
l i n e s  should be broken with regard t o  sense as wel l  as balanced appear- 
ance. Roman numerals should not be used t o  designate the p a r t s  i n  a 
series of papers unless  a t  least two p a r t s  are ready f o r  publ icat ion.  
When the  parts are not numbered, the  main t i t l e  and s u b t i t l e  should be 
separated by a dash or set  up on d i f f e r e n t  l i n e s .  

On t h e  f i r s t  page of a pr in ted  r epor t  or a converted ty-ped paper, 
except when t h e  superseded vers ion is  s t i l l  c l a s s i f i e d ,  a footnote  i s  
given t o  i d e n t i f y  t h e  number, t i t l e ,  authors,  and da te  of t h e  superseded 
paper or papers. The footnote  reference mark is placed a t  t h e  end of 
the  t i t l e .  

T i t l e s  a r e  set  i n  c a p i t a l  l e t t e r s .  For p r in t ed  r epor t s  t h e  case and 
f o n t  of type face  must be indicated.  
When a pr in ted  r epor t  is  i n  t h e  galley-proof s tage,  running heads must be 
supplied t o  the  p r i n t e r  f o r  t h e  tops of t h e  pages as follows: 

(See "Type Faces for Pr in ted  Reports.") 

Even page head: 
REPORT 0000 - NATIONAL ADVISORY COMMITTEE FOR U R O N A U T I C S  

Odd page head: 
En t i r e  t i t l e  or, i f  t he  length of t h e  t i t l e  extends over 

93 spaces, a shortened vers ion of t i t l e  
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Whenever possible ,  t h e  headings of a paper should be kept within 

Main center  heads, a l l  c a p i t a l  l e t t e r s ;  
three grades, I n  typed papers these  grades are, i n  order  of introduc- 
t i o n  (except i n  rare cases) :  
subordinate center  heads, main words cap i t a l i zed  (see GPO manual, p. 157, 
r u l e  284 ( a ) ) ;  and run-in s ide  heads, f irst  word cap i t a l i zed  and e n t i r e  
heading indented as f o r  a paragraph, underlined, and followed by a period 
and a dash. If a f o u r t h  type of heading i s  absolu te ly  necessary, centered 
headings set  i n  underlined c a p i t a l s  may be introduced before . the  main 
cen te r  headings o r  indented run-in s ide  heads, f i r s t  word cap i t a l i zed  and 
e n t i r e  heading followed by a colon, may be introduced a f t e r  t he  underlined 
run-in s ide  heads'. 

EXAMPUS : 

HEADING 

KEADING 

Heading 

Heading. - 
Heading : 

For headings i n  p r in t ed  r epor t s  t h e  case and f o n t  of type must be marked. 
(See "Type Faces f o r  Pr in ted  Reports.") 

The term "part"  i s  not included i n  any heading because i n  pr in ted  
r epor t s  t he  GPO w i l l  begin a new page a t  such a break. If it i s  d e s i r -  
ab le  t o  ind ica te  seve ra l  d i s t i n c t  p a r t s  i n  a paper, t h e  d i f f e r e n t  f i rs t -  
grade headings of t h e  separa te  d iv is ions  should be i d e n t i f i e d  by Roman 
numerals followed by per iods.  Except f o r  such d iv i s ions  numerals and 
l e t t e r s  showing co r re l a t ion  of t he  headings should not be used unless 
they  are necessary f o r  f requent  cross reference within the  t e x t .  

TABU OF CONTENTS 

A t a b l e  of contents  is  r a r e l y  used i n  e i t h e r  a p r in t ed  repor t  o r  a 
typed paper; however, a long paper may be preceded by a t a b l e  of contents 
t o  permit easy reference t o  p a r t i c u l a r  sect ions.  When such a t a b l e  i s  
given, t he  author  should decide how d e t a i l e d  it should be; that is ,  he 
should choose t h e  grades of headings t o  be l i s t e d .  A l l  headings of com- 
parable  grade should be given; for example, if some subordinate center  
headings are given, a l l  subordinate center  headings should be. The 
headings are cap i t a l i zed  i n  the  t a b l e  of  contents  as they appear i n  the  
r e p o r t  and are indented t o  show t h e i r  grades. Leaders are used from t h e  
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headings t o  t he  page numbers. In  add i t ion  t o  t h e  headings, tables and 
f i g u r e s  a t  t h e  end of the paper a r e  l i s t e d  as "TABLES" and "FIGURES" 
and t h e  page numbers of t h e  first table and figure are given. 

A t a b l e  of contents  i n  a p r in t ed  r epor t  w i l l  be ca r r i ed  over t o  t h e  
bound volume and paginat ion w i l l  be corrected.  

SUMMARY 

NACA papers always begin w i t l ?  a summary, which i s  a concise and 
accurate  condensation of the  en t i r e  paper. Although t h i s  s ec t ion  i s  
character ized by br ie fness ,  t h e  following i t e m s  should be included: 
The objec t  and scope of t he  work, t he  information obtained, and t h e  
main conclusions reached. Only essent ia l  ideas should be given and 
s p e c i f i c  statements are of more value than g e n e r a l i t i e s .  

From t h e  summary readers ,  indexers,  and bibl iographers  should be 
ab le  t o  obta in  a f a i r l y  complete idea of t h e  material contained i n  t h e  
paper. For t h i s  reason, the  summary should be an  independent un i t ;  
therefore ,  aen t ion  of equations,  tables, and f i g u r e s  by number m u s t  be 
avoided, symbols must be adequately defined, and references must be 
i d e n t i f i e d  o ther  than  by the  number given i n  t h e  list.  

INTRODUCTION 

The in t roduct ion  serves  as a prepara t ion  for t h e  material t o  follow 
and relates t h e  cu r ren t  work on t h e  subjec t  t o  t h e  f ie ld .  A s  much of 
the  following material as i s  appl icable  should be included i n  any l o g i c a l  
order  : 

(1) 

( 2 )  

The s t a t u s  of t h e  problem p r i o r  t o  the  present  research  

The purpose of t h e  inves t iga t ion  p r e c i s e l y  defined 

( 3 )  The condi t ions under which t h e  work was done and the  
procedure, i f  unusual 

(4) The scope of t h e  present  work and i t s  connection with 
t h e  general  problem 

( 5 )  Recognition of similar work on t h e  'subject 

( 6 )  Signif icance of t h e  material t r e a t e d  
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I n  addi t ion,  it may be des i rab le  t o  s t a t e  where and when t h e  work 

Ci w a s  done. Such mention should occur i n  t h e  introduct ion unless it is  
s p e c i f i c a l l y  included i n  a following sect ion.  

If valuable help has been received from a person not connected 
with the  invest igat ion,  a b r i e f  courteous acknowledgment can be made 
a t  t h e  end of the  introduction; the  person should be mentioned by f u l l  
name and t i t l e .  The organization w i t h  which the  person i s  associated 
should be added after h i s  name if t h e  contr ibut ion w a s  a r e s u l t  of h i s  
a f f i l i a t i o n  with t h e  organization. 

BODY OF PAPER 

Sect ions t h a t  may be included i n  t h e  body of an NACA paper are 
given i n  the  following discussion. No one paper may need a l l  the sec- 
t i o n s  given, but t h i s  l is i t ing ind ica tes  possible  ones and shows t h e i r  
usual loca t ion  i n  the paper. Often two or more sec t ions  are combined. 
Even when fewer sec t ions  are used, t h e  mater ia l  should preferably be 
arranged i n  t h e  indicated order.  Any concise appropriate headings may 
be used f o r  the  sect ions.  

Symbols 

All symbols used i n  a paper, including those used i n  t a b l e s  and 
f i g u r e s ,  should be defined. If many symbols occur, they should be 
l i s t e d  with t h e i r  d e f i n i t i o n s  and u n i t s  as a separate  section. This 
s e c t i o n  usual ly  follows d i r e c t l y  af ter  the  introduction, but $ t  may 
advantageously be an  appendix when, f o r  example, the  l i s t  i s  very long, 
the  symbols a r e  used only i n  other  appendixes, or the  use of t h e  symbols 
is  fa r  removed from t h e  end of the introduction. A l l  s i g n i f i c a n t  symbols 
used i n  t h e  paper should be included i n  such a l i s t .  I so la ted  or i n c i -  
d e n t a l  symbols may be omitted from t h e  l i s t  and defined when introduced. 
When necessary f o r  c l a r i t y ,  symbols may be redefined elsewhere i n  the 
paper . 

If only a f e w  symbols a r e  used i n  a paper, t h e  sec t ion  giving t h e  
complete l i s t  may be omitted and each symbol defined where it is  i n t r o -  
duced. Such d e f i n i t i o n s  may be run i n  the  t e x t  or s e t  o f f  from the  
t e x t  i n  l i s t  form. 

lL,: When symbols a r e  defined i n  a l i s t  e i t h e r  i n  a separate sec t ion  or 
s e t  o f f  from the t e x t ,  d i f f e r e n t  kinds of a d d i t i o n a l  explanatory material ,  
such as formulas, u n i t s ,  and so for th ,  a r e  given after the various 
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def in i t i ons .  The following forms f o r  se tup  of t h i s  mater ia l  represent  
cases which f requent ly  occur, 

Def in i t ion  with formula: 

a0 slope of s ec t ion  l i f t  curve per  degree, dcl/duo 

Def in i t ion  with formula and un i t :  

d s ec t ion  drag, dD/dy, l b  

Def in i t ion  with u n i t :  

FS s t i c k  force ,  l b  

Def in i t ion  with u n i t  and reference t o  a p a r t  of t h e  paper: 

Vi ind ica ted  airspeed,  f t / s e c  ( f i g .  4) 

Alphabetical  order  is  preferab ly  used f o r  l i s t i n g  symbols, al though 
any l o g i c a l  arrangement is  permissible.  I n  an  a lphabe t i ca l  l i s t  the  
English symbols should precede t h e  Greek symbols, which are followed by 
the  subsc r ip t s  and then  t h e  supe r sc r ip t s .  Capi ta l  symbols should precede 
the  corresponding lower-case symbols. 

Whenever p rac t i cab le ,  only symbols accepted as standard by t h e  NACA 
should be used. Several  published NACA symbols l i s t s  are ava i l ab le  (see 
Technical Notes 1507, 1508, and 1604) and a l s o  "Let te r  Symbols f o r  Aero- 
nau t i ca l  Sciences" (Z10.7-1949) published by t h e  American Standards 
Association i s  a standard au thor i ty .  For a d d i t i o n a l  symbols usage i n  
current  American papers by recognized s c i e n t i s t s  should be followed. An 
adequate reason should e x i s t  f o r  any devia t ion  from es tab l i shed  usage. 
For example, when two q u a n t i t i e s  used i n  t h e  same sec t ion  of a paper have 
i d e n t i c a l  standard symbols a temporary secondary symbol should be used 
f o r  t he  l e s s  important one i n  order  t o  avoid confusion. 

Necessary nonstandard symbols should be chosen i n  harmony with p r in -  
c i p l e s  shown by standard symbols. When new symbols are introduced, a 
s ing le  l e t t e r  preferab ly  should be used t o  represent  each concept because 
two o r  more le t te rs  usua l ly  c o n s t i t u t e  a product or an abbreviat ion.  If 
it i s  necessary t o  use a long, involved expression which recurs  f requent ly ,  
it may be replaced by a s ing le  symbol after i t s  f i rs t  appearance. 
f o r  which no standard type e x i s t s  should be avoided i n  pr in ted  r epor t s  
because of t h e  expense of making a new font  and i n  o ther  papers because 
of t he  d i f f i c u l t y  of drawing them i n  by hand. 

Symbols 

When material is quoted o r  restated from outs ide  sources,  any symbols 
included i n  the  quotat ion should be defined. Sometimes it may be des i r ab le  
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t o  change these  quoted symbols t o  avoid c o n f l i c t s  with o ther  symbols, 
s ince  throughout a paper one symbol should be used t c r  denote a concept. 
Even i f  the re  are no c o n f l i c t s ,  it may be advisable  t o  change t h e  symbols 
t o  s tandard nota t ion  i f  they  a r e  obviously nonstandard, Any change i n  
t h e  nota t ion  of quoted symbols should be acknowledged, 

Ci 

EXAMPIX : 

Brown has co l l ec t ed  a la rge  amount of empir ical  knowledge on nh 
( c a l l e d  nt i n  ref. 15). 

If it is  des i r ab le  t o  r e t a i n  the  nota t ion  of t h e  quoted material, t h i s  
should usua l ly  be acknowledged a l so .  

The appropriate  so lu t ion  of t he  wave equation, i n  the  nota t ion  
of reference 2, is  found t o  be . . . . 

Description of Apparatus 

For papers present ing  experimental da ta  the  sec t ion  following the  
symbols l i s t  is usua l ly  a b r i e f  but adequate discussion 6f the  apparatus 
used, t he  material employed, the  models t e s t ed ,  and the  experimental 
setup. Unless t h e  equipment is  new o r  modified, su i t ab le  reference t o  
a published desc r ip t ion  i s  sa t i s f ac to ry .  Dimensions and descr ip t ions  of 
unmodified permanent equipment should be kept i n  the  present tense.  
Trade names of equipment o r  mater ia l ,  including a i r c r a f t  and engines, 
may be used i f  necessary f o r  i d e n t i f i c a t i o n  and i f  no evaluat ion i s  
presented. Trade names and designat ions should be ca re fu l ly  checked 
f o r  co r rec t  form. Any sketches o r  photographs of t he  equipment, setup, 
and tes ts  i n  progress  should be r e fe r r ed  t o  i n  t h i s  sect ion.  

Procedure 

I n  an  experimental paper an accurate  descr ip t ion  of how t h e  da ta  
were obtained should be given. The range of var iab les  should a l s o  be 
given. If t h e  method exac t ly  follows the  method previously used i n  a 
s i m i l a r  inves t iga t ion ,  t h e  d e t a i l s  may be condensed and the  previous 
paper mentioned as a reference.  

*: 
I n  a t h e o r e t i c a l  paper t h i s  s ec t ion  w i l l  probably become one i n  

which t h e  method of ana lys i s  i s  discussed and is  o f t en  combined with k&.? 
the  statement of t he  problem and t h e  bas i s  of t h e  theory. 
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Pre c is  ion 

I n  many papers it is  advisable t o  give numerical values showing t h e  
prec is ion  of t h e  equipment and of t h e  data, e i t h e r  as percentages o r  as 
a c t u a l  values  with units. Discrepancies wi th in  t h e  data should be 
explained., The prec is ion  can be given i n  a separa te  'section, o r  t h e  
accuracy of the  instruments may be included i n  t h e  desc r ip t ion  of t h e  
apparatus and the  prec is ion  of t h e  f i n a l  r e s u l t s  may be stated when t h e  
r e s u l t s  are presented. 

Resul ts  

A well-organized and object ive presenta t ion  of t h e  r e s u l t s  should 
be given, Propr ie ta ry  r e s u l t s  t h a t  evaluate  a product must never be 
included without permission of the  manufacturer. Not only t h e  r e s u l t s  
bu t  a l s o  t h e  method of computation o r  de r iva t ion  used t o  ob ta in  them 
should be presented unless  it i s  described i n  another  sec t ion ,  f o r  
example , "Procedure ." If the  method is  involved, one complete example 
may be included; however, if t h i s  example e n t a i l s  a lengthy computation 
or der iva t ion ,  it may be put i n  a n  appendix and only t h e  main s t eps  
indicated under "Results e 

Tables and f i g u r e s  that show t h e  r e s u l t s  should be r e f e r r e d  t o  i n  
t h i s  sect ion.  A t abu la r  form f o r  t he  r e s u l t s  i s  more usefu l  i f  many 
readers  might want t o  p l o t  t h e  r e s u l t s  i n  a v a r i e t y  of forms; graphs 
are preferab le  i n  showing t rends  and comparisons. A l l  statements about 
t he  r e s u l t s  and any numerical values c i t e d  from them should agree pre-  
c i s e l y  with the  tables and f igures .  

If data are of i n t e r e s t  t o  only a f e w  readers ,  such data may be 
omitted from a paper t o  save space and a statement inser ted  i n  the  t e x t  
concerning t h e i r  a v a i l a b i l i t y .  An example of such a statement f.ollows: 

The bas i c  r e s u l t s  are presented i n  the  form of curveso 
The t e s t  data have been tabula ted  and are ava i l ab le  upon request  
from the  National Advisory Committee f o r  Aeronautics. 

Tables and f i g u r e s  f o r  loan should be i n  standard NACA s t y l e  and form 
f o r  reproduction, 

I 

I n  sho r t  papers t h e  presenta t ion  of r e s u l t s  may be combined with 
The heading should o ther  sec t ions ,  such as "Procedure" o r  "Discussion. It  

be a l t e r e d  accordingly,  f o r  example, "Results and Discussion." 
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Discussion 

Discussion of t h e  r e s u l t s ,  together  with t h e i r  ana lys i s ,  t o  shbw 
t h a t  t h e  conclusions are warranted is  one of t h e  most important p a r t s  
of t h e  paper. Each major conclusion should.be c l e a r l y  proved and pre- 
sented; any opposing theo r i e s  should be c l e a r l y  explained and compari- 
sons should be made with r e s u l t s  of similar work by o ther  inves t iga tors .  
If the  r e s u l t s  have an  immediate application.,  t h i s  should be pointed out 
i n  the  d iscuss ion  and, if possible ,  a n  example should be worked out t o  
show t h e  method of  appl ica t ion .  A l l  s tatements should be c l e a r  t o  
readers  who a re  i n  o the r  f i e l d s  of aeronaut ica l  science and may not be 
so w e l l  acquainted with the  subjec t  as the  author.  

No promises of f u t u r e  research should be included. Suggestions f o r  
fu tu re  research  should not be mentioned unless  t he  discussed r e s u l t s  are 
i n s u f f i c i e n t  o r  unless  t h e  suggestions are of a general  nature.  I n  some 
papers t hese  recommendations f o r  fu ture  research may be presented apa r t  
from t h e  discussion as a b r i e f  concluding sect ion.  

CONCLUDING SECTION 

Most research  papers c lose with an  i temizat ion of the conclusions 
formulated i n  the  d iscuss ion  or of the  main r e s u l t s  presented i n  the  
t e x t .  Conclusions and r e s u l t s  are defined as follows: 

Conclusions - general  r e s u l t s  appl icable  t o  t h e  f i e l d  of research 
concerned 

Resul ts  - s p e c i f i c  r e s u l t s  appl icable  only t o  the  conditions of 
t h e  inves t iga t ion  reported 

In accordance with t h e i r  de f in i t i ons ,  conclusions a r e  usua l ly  s t a t e d  i n  
the  present  tense and r e s u l t s ,  i n  the  pas t  tense.  

A paper should not have two concluding sec t ions ,  such as both a 
sec t ion  of conclusions and a sec t ion  of' summarized r e s u l t s .  If it is  
necessary t o  present  r e s u l t s  with the  conclusions, they are incorporated 
i n  one s e c t i o n  t i t l e d  "Conclusions .'I 
r e s u l t s  should be introduced by a shor t  statement ident i fy ing  the  case 
invest igated.  

Any i temiza t ion  of conclusions or 

Because of t h e  general  s ign i f icance  of conclusions, t h e i r  exact 
meaning should not be dependent on any other  p a r t s  of the  paper. For 
t h i s  reason, mention i n  "Conclusions" of equations,  t ab l e s ,  and f igures  
by number must be avoided, symbols must be defined, and the  references 
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must be adequately i d e n t i f i e d  o ther  t han  by t h e i r  number i n  t h e  l i s t .  
It i s  a l s o  des i rab le ,  bu t  not essential ,  t h a t  a "Summary of Resul ts"  be 
independent of t h e  rest of the  paper. 

If ne i the r  conclusions nor summarized r e s u l t s  a r e  appropriate  as a 
concluding sec t ion ,  a paper may end wi th  t h e  discussion,  with a shor t  
s ec t ion  "Concluding Remarks," o r  with a b r i e f  s ec t ion  of recommendations 
f o r  f u t u r e  research. 
a sec t ion  of recommendations f o r  fu tu re  research.)  

(See "Discussion" f o r  ma te r i a l  t o  be iucluded i n  

A da t e  l i n e  giving t h e  place the  work w a s  done and the  da te  of t he  
f i n a l  typing of t h e  paper should be in se r t ed  a t  t h e  end of t h e  con- 
c luding sect ion.  (See GPO manual, p. 140, r u l e  226.) 

APPENDIXES 

Related mterial des i r ab le  as supporting evidence but  not e s s e n t i a l  
t o  t h e  development of t h e  paper i tsel f  - material such as spec i f i ca t ions ,  
a l i s t  of symbols, or involved mathematical der iva t ions  - may w e l l  be 
placed i n  an  appendix following the  concluding sect ion.  Only i n  rare 
cases are groups of t a b l e s  or f igu res  presented as an  appendix. 

Appendixes should be r e fe r r ed  t o  i n  the  t ex t  because only material 
c lose ly  enough r e l a t e d  t o  the  t e x t  t o  warrant mention should be appended. 
For reference each appendix of a group should be i d e n t i f i e d  as appendix A, 
appendix B, and so f o r t h ,  but a s ing le  'appendix need not be thus  iden- 
t i f i e d ,  I n  addi t ion ,  any appendix should be given a t i t l e  ( f i r s t -g rade  
heading) whenever possible .  Appendixes should preferab ly  be arranged i n  
the  order  of t h e i r  mention i n  t h e  t e x t .  This order ,  however, may not be 
f eas ib l e  if it i s  des i r ab le  t o  maintain a c e r t a i n  l o g i c a l  arrangement or 
grouping; f o r  example, t he  most p referab le  pos i t i on  f o r  easy reference 
t o  a l i s t  of symbols, which is  one of  a group of appendixes, is  e i t h e r  
f i r s t  o r  last. 

I n  typed papers each appendix begins on a new page. In order  t o  
save space i n  p r in t ed  repor t s ,  however, an appendix follows continuously 
af ter  the  s ignature .  The heading is  s e t  f u l l  measure and t h e  t e x t  i s  
set i n  two columns beneath it. For numbering of equations i n  appendixes 
see sec t ion  e n t i t l e d  "Mathematical Expressions. 'I 

REFEREMCES 

Publ icat ions d i r e c t l y  re fer red  t o  i n  a paper should be l i s t e d  under 
the  heading "References" and placed a f t e r  t he  concluding s e c t i o n  of t he  



Q 

10 

paper or, i f  the  paper has appendixes, a f t e r  t h e  t e x t  of the last appendix. 
Such l i s t e d  references are numbered i n  the order  of t h e i r  mention i n  the 
t e x t ,  t a b l e s ,  and f igures .  
t h a t  contains mention of a reference does not c o n s t i t u t e  m n t i o n  of t h a t  
reference i n  t h e  t e x t . )  
ment of  a subject ,  the  sec t ion  "References" may be followed o r  replaced 
by a bibliography of a l l  the important matter per t inent  t o  the  invest iga-  
t i o n .  Publ icat ions l i s t e d  i n  the s e c t i o n  "Bibliography" a r e  usual ly  not 
numbered and are given i n  a lphabet ica l  order, i n  chronological order, o r  
i n  groups according t o  subject  matter. 

(Referr ing i n  t h e  t e x t  t o  a t a b l e  o r  f igure  

When a paper i s  a complete or a d e f i n i t i v e  treat-  

Authors should give as l i s t e d  references only t h e  papers they have 
a c t u a l l y  seen, If an o r i g i n a l  source i s  unavailable t o  an  author  and 
thus  he has used a secondary source, the secondary source should be 
l i s t e d ;  however, if des i rab le ,  the  o r i g i n a l  source may be added i n  
parentheses.  When t h e  author has used an o r i g i n a l  source of a work 
which i s  a l s o  a v a i l a b l e  i n  t r a n s l a t i o n  as an  NACA Technical Memorandum, 
t h e  following note should always be given i n  addi t ion  t o  the  reference: 
"(Available i n  English t r a n s l a t i o n  as NACA TM 0000. ) ." This information 
i s  given because of t h e  a v a i l a b i l i t y  of Technical Memorandums from t h e  
NACA. When an NACA paper i s  c i t e d  t h a t  has been previously ava i lab le  
i n  a d i f f e r e n t  NACA publ icat ion s e r i e s ,  t h e  o r i g i n a l  source i s  given 
af ter  t h e  formal refeyence, f o r  example, "(Supersedes NACA TN 0000.) ." 

When an author has used a paper of l imited a v a i l a b i l i t y  o r  an 
unpublished work, it should be i d e n t i f i e d  as such i n  the  reference list 
t o  save t h e  reader unnecessary t rouble  i n  t r y i n g  t o  obtain it. I n  some 
cases the  source information f o r  a reference w i l l  adequately indicate  
i t s  a v a i l a b i l i t y ;  f o r  example, because it i s  well-known that graduate 
theses  are not general ly  ava i lab le ,  no explanation should be necessary 
with t h e  reference l i s t i n g .  I n  o ther  cases a parenthe t ica l  note such 
as "(To be published i n  Jour. Aero. Sc i . ) "  or "(Available from . . e e ) t '  

should be added, It should be noted t h a t  such papers must be formal 
documents i n  order  t o  be l i s t e d  as references.  Informal sources of 
information such as pr iva te  communications a r e  not su i tab le  f o r  r e f e r -  
encing i n  the  l i s t  but ,  i f  necessary, may be acknowledged i n  t h e  t e x t .  
A prospective NACA pr in ted  repor t  cannot be referenced u n t i l  it has 
been assigned a number; a l l  o ther  prospective NACA publ icat ions cannot 
be referenced u n t i l  they are formally approved f o r  publication. I n  
NACA unc lass i f ied  papers material of a c l a s s i f i e d  nature cannot be ref- 
erenced or mentioned. (For references i n  c l a s s i f i e d  papers see "Suitable 
Reference Material f o r  Formal C i t a t i o n  i n  NACA Releases," which is  issued 
p e r i o d i c a l l y  by NACA Headquarters.) 

The following information should be given f o r  each work i n  a refer- 
ence l i s t  o r  bibliography: Author's surname, au thor ' s  first name or 
i n i t i a l s  as given on t h e  cover or t i t l e  page ( t h e  abbreviat ion "et al." 
may be used f o r  f i v e  or more au thors ) ,  and exact t i t l e  of the  work i n  
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the  language i n  which it i s  wr i t ten ,  with ca re fu l  a t t e n t i o n  t o  spe l l i ng ,  
accent marks, and cap i t a l i za t ion .  (See GPO manual, p. 137, r u l e  284 ( a ) ,  
f o r  c a p i t a l i z a t i o n  of English t i t l e s  and, pp. 279-377, f o r  c a p i t a l i z a t i o n  
of fore ign  t i t l e s . )  
added wi th in  parentheses.  A dash should be in se r t ed  between the  main 
t i t l e  and the  s u b t i t l e  of a reference t h a t  i n  the o r i g i n a l  has the  t i t l e s  
s e t  up on separate  l i nes ;  otherwise, t i t l e s  and s u b t i t l e s  are l i s t e d  
exac t ly  as they appear on a publ icat ion.  In addi t ion ,  (1) f o r  a book 
there  should be given volume, ed i t i on ,  publ isher  ( i f  publisher i s  not 
well-known, place of publ ica t ion  should be added), date  ( i f  no date  of 
publ ica t ion  i s  given, use copyright da te  as "c.1944"), and page numbers 
if  spec i f i c  pages are used; and ( 2 )  f o r  a pe r iod ica l  there  should be 
given the  naitie of t h e  per iodica l  and complete source information such 
as volume, number, month, year, and inc lus ive  pages. If the  name of a 
pe r iod ica l  has undergone changes, t he  co r rec t  name .for t he  issue c i t e d  
should be given. If a publ ica t ion  i s  r e fe r r ed  t o  severa l  times i n  a 
paper and a l l  the c i t a t i o n s  are not t o  the  same p a r t  of the  publ icat ion,  
the page numbers of each p a r t  a r e  preferab ly  given a t  the  appropriate  
time of  mention. For a book t h i s  w i l l  replace the  page numbers with t h e  
Pkference l i s t i n g  and for a pe r iod ica l  w i l l  be i n  addi t ion  t o  the  inclu-  
s ive  page numbers given with the  reference.  

If des i rab le ,  a t r a n s l a t i o n  of t he  t i t l e  may be 

Although references a r e  checked by ed i to r s ,  t h e  author i s  respon- 
s i b l e  f o r  t h e i r  accuracy. The author should see t h a t  %he information 
for each reference i s  co r rec t  and adequate and t h a t  a l l  c i t a t i o n s  i n  
the  paper a r e  t o  t h e  proper reference.  It is  a l s o  the  r e s p o n s i b i l i t y  
of t he  author  t o  see t h a t  a l l  reproduced da ta  are acknowledged not only 
by l i s t i n g  t h e i r  sources as references but  a l s o  by ident i fy ing  t h e  sources 
a.t t he  places  where the  da ta  are given, t h a t  i s ,  i n  the  t e x t ,  i n  a table 
or i t s  t i t l e ,  or within a f igu re  or i t s  legend. If reproduced mater ia l  
i s  from a copyrighted work, the  author  must ob ta in  permission from the  
publ isher  t o  use it. 

The forms f o r  some types of references used i n  NACA papers a r e  as 
f o l l o w s  : 

Books 

One ed i t i on :  Dodge, Russel l  A., and Thompson, Milton J.: 
Fluid Mechanics. McGraw-Hill Book Co., Inc, ,  
1937. 

Revised ed i t i on :  Boyd, James E.: S t rength  of Materials. Fourth 
ed., McGraw-Hill Book Co., Inc., 1935. 

One volume of a Ful le r ,  Charles E., and Johnston, W i l l i a m  A.: 

Sons, Inc., 1919. 
se r i e s :  Applied Mechanics. Vol. 11. John Wiley & 
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Foreign book: 

Translation: 

Edited book: 

One sec t ion  of an 
ed i ted  co l lec t ion :  

Book compiled by 
a staff:  

Book of anonymous 
authorship: 

Foreign: 

American: 

Paper with 
discussion i n  
same issue: 

Paper with 
discussion i n  
d i f f e r e n t  issue: 

Flugge, W. S t a t i k  und Dynamik der Schalen. 
Ju l iu s  Springer (Ber l in) ,  1934. 

Jos t ,  Wilhelm (Huber 0. Croft ,  t r a n s , ) :  
Explosion and Combustion Processes i n  Gases. 
McGraw-Hill Book Co., Inc., 1946. 

Eshbach, Ovid W . ,  ed.: Handbook o€ Epgineering 
Fundamentals. Vol. I. John Wiley &. Sons, Inc., 
19360 

B e t z ,  A.: Applied A i r f o i l  Theory. A i r fo i l s  or 
Wings of F i n i t e  Span. V o l .  IV of Aerodynamic 
Theory, div.  J, ch. 111, sec. 5 ,  W. F. Durand, 
ed., Jul ius  Springer (Ber l in) ,  1935, pp. 56-62. 

S ta f f  of Ba t t e l l e  Memorial I n s t i t u t e :  Prevention 
of t he  Fai lure  of Metals Under Repeated S t ress .  
John Wiley & Sons, Inc., 1941. 

P 

Anon.: SAE Handbook. SAE, Inc. ( N e w  York City) ,  
19-49 

Periodicals  

Gebelein, H. : b e r  d i e  Integralgleichung der  
Prandtlschen Tragflugeltheorie.  1ng.-Archiv, 
Bd. V I I ,  Heft 5, Oct. 1936, pp. 297-325. 

Evans, Thomas H.: Tables of Moments and Deflec- 
t i ons  f o r  a Rectangular Plate  Fixed on A l l  
Edges and Carrying a Uniformly Distributed 
Load. Jour. Appl. Mech., vol .  6, no. 1, 
Mar. 1939, pp. A-7 - A-10. 

Beitler, S. R.: The Effect of Pulsations on 
Orif ice  Meters. Trans. A.S.M.E., vol. 61, 
no. 4, May 1939, pp. 309-312; discussion, 
pp. 312-314. 

Goland, Martin, and Luke, Y. L.: The F l u t t e r  of 
a Uniform Wing with Tip Weights. Jour. Appl. 
.Mech., v o l e  15, no. 1, Mar. 1948, pp. 13-20. 
(See also Discussion by R. H. Scanlan, Jour. 
Appl. Mech., vol. 15, no. 4, Dec. 1948, 
PP. 387-388. ) 
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The discussion should not be referenced if t h e  material used i s  i n  
the  main paper only. 
people, t h e  person who furnished the  p a r t  of the discussion r e fe r r ed  t o  
should be mentioned by name i n  the  t e x t ,  

If a discussion cons i s t s  of comments by seve ra l  

Report : 

NACA Publ icat ions 

Reissner,  Eric:  On the  Theory of Osc' i l lat ing 
A i r f o i l s  of F i n i t e  Span i n  Subsonic Compres- 
s ible  Flow. NACA Rep. 1002, 1950. (Super- 
sedes NACA TN 19.53.) 

Technica.1 Note: Neurath, Pe te r  W., and Koehler, J. 3 . :  Creep 
of  k a d  a t  Various Temperatures. 
1951. 

NACA TN 2322, 

Technical 
Memorandum: 

., Research 
Memorandum: 

i 

Ringleb, F,: Some Aerodynamic Relat ions f o r  an  
A i r f o i l  i n  Oblique Flow. NACA TM 1158, 1947. 

Wier, John E., Pons, Dorothy C., and Axilrod, 
Benjamin M.: Effects of Molding Conditions 
on Some Physical  Proper t ies  of Glass-Fabric 
Unsaturated-Polyester Laminates. NACA 
RM 50J19, 1950. 

Fore ign-Government Publ ica t ion  

B r i t i s h  R. & M.: Squire,  H. B., and Trouncer, J.: Round J e t s  i n  
a General Stream. R. 13 M. No. 1974, B r i t i s h  
A.R.C., 1944. 

Bul le t  in :  

Foreign school 
repor t  : 

School Publ icat ions 

Fried,  Bernard, and Weller, Royal: Photoe las t ic  
Analysis of Two- and Three-Dimensional S t r e s s  
Systems. Bull. No. 106, Eng. Exp, S t a t ion ,  
Ohio S t a t e  Univ. S tudies ,  Eng. Ser., vol.  I X ,  
no. 4, Ju ly  1940. 

Tanaka, Keik i t i :  A i r  Flow Through Suct ion Valve 
of Conical Sea t ,  Pa r t  I. Experimental Research. 
Rep. No. 50 (vol. I V ,  no. 9 ) ,  Aero. R e s .  I n s t . ,  
Tokyo Imperial  Univ., Oct. 1929, pp. 259-360. 



Thesis f o r  a 
degree : 

Indus t r ia  1 
repor t  : 

Krebs, Charles V.: Determination of S t r e s s  Con- 
cen t r a t ion  Factors  f o r  Hyperbolically Notched 
Tension Members. M. S. Thesis, Univ. of 
Notre Dame,  1950. 

Commercial Publ icat ion 

Howell, F. M.: Tensi le  Proper t ies  of'XB18s-T a t  
Elevated Temperatures. Rep. 9-43-2, Aluminum 
R e s .  Labs., Aluminum Co. of Am., Mar. 23, 1945. 

TABLES 

Tables are important because they present  data i n  a highly concen- 
trat'ed form. Tabulations may include simple l i s t i n g s  i n  two or more 
columns, many columns with multiple headings, o r  even complicated com- 
put ing forms. Because of t h e  importance of tables, t he  underlying 
p r inc ip l e  for a l l  r u l e s  should be c l a r i t y ,  and each t a b l e  usua l ly  should 
be a u n i t  independent of t h e  t e x t .  Rules cannot always be uniformly 
followed; however, whenever possible ,  t h e  NACA follows t h e  rules f o r  
t a b u l a r  material given i n  the  GPO manual, pages 123 t o  134, with the  
except ions and addi t ions  noted i n  the  following discussion. 

Numbering 

Tables are usua l ly  placed a t  the  end of t h e  t e x t  and numbered con- 

(Exception t o  t h i s  order  may be made when mention 
secu t ive ly  with e i t h e r  Roman o r  Arabic numerals i n  t h e  order of t h e i r  
mention i n  the  t e x t .  
of t h e  table is  c l e a r l y  inc identa l . )  
i n t e g r a l  p a r t  of t h e  paper can be l e f t  d i r e c t l y  i n  t h e  t e x t .  Such 
tables a r e  prefaced by introductory remarks, are usua l ly  shor t ,  and may 
o r  may not  have t i t l e s .  Numbered t a b l e s  are l e f t  i n  the  t e x t  of typed 
papers only if both of t h e  following condi t ions occur simultaneously: 
The t e x t  i s  dependent upon t h e  pos i t i on  of t h e  t a b l e  f o r  t h e  development 
of an  idea and a l s o  numbers are necessary f o r  frequent reference t o  t h e  
t a b l e ,  I n  p r in t ed  r epor t s  numbered as w e l l  as unnumbered t a b l e s  may be 
in se r t ed  i n  the  t e x t  where they a re  f irst  mentioned i f  t h i s  arrangement 
i s  des i r ab le  and causes no make-up d i f f i c u l t i e s .  I n  any case, i n  the  
manuscript of a p r in t ed  repor t  a l l  ru led  tables must be kept on separa te  
shee ts  f o r  t h e  convenience of t h e  compositor. 

Unnumbered t a b l e s  which a r e  an 

/- ~ k' 
No table should be included i n  a paper if it has s o  casual  a connec- 

t i o n  with t h e  subjec t  t h a t  mention of t h e  included da ta  i s  unnecessary. 
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T i t l e s  and Headnotes 

The t i t l e  i s  an i n t e g r a l  p a r t  of t he  table and should be as exac t  
and desc r ip t ive  as possible .  Addit ional  information about t h e  t es t  con- 
d i t i o n s  t h a t  appl ies  t o  a l l  the  da t a  i n  the  t a b l e  is  given i n  a bracketed 
headnote beneath the  t i t l e .  T i t l e s  should be set  up i n  e i t h e r  of t h e  two 
following forms and centered a.bove t h e  t a b l e  : 

T A B U  1V.- EFFECT OF AGING ON CREEP PROPERTIES OF ALUMTNUM 

T A B U  I V  

EFFECT OF AGING ON CNEP PROPERTIES OF ALUMINUM 

Corresponding forms for t i t l e s  with continued p a r t s  of a t a b l e  a r e  as 
follows: , 

T A B U  1V.- EFFECT OF AGING ON CREEP PROPERTIES 

OF ALUMINUM - Continued 

T A B B  1V.- Continued 

EFFECT OF AGING ON CREEP PROPERTIES OF ALUMINUM 

For t h e  last  page of a continued t a b l e  t h e  word "Concluded" is  used 
instead of "Continued. I' 

If it i s  necessary t o  use s u b t i t l e s ,  t h e  l e t te rs  designat ing them 
a r e  enclosed i n  parentheses.  (See sec t ion  on subdivis ions.)  

Box Headings 

Box headings should be br ief .  When necessary, they may be amplif ied 
by footnotes .  Only t h e  i n i t i a l  word of a ' 

box heading should be cap i t a l i zed .  A quant i ty ,  i t s  symbol, and i t s  u n i t  
( o r  as much of t h i s  information as i s  ava i l ab le  and appropr ia te )  are given 
i n  a box heading and a r e  separated by commas. The u n i t  is abbreviated,  
(Mark pos i t i on  of u n i t  "Fol."; cf. GPO manual, p. 124, rule 140.) 

(See sec t ion  on footnotes . )  
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EXAMPLE: 

300 h r  

Corrected 
engine 

1,000 hr 1,500 hr 2,000 hr 

10,000 I 8,000 

0.373 

.lo4 

.228 

When a dash i s  used after a box head that reads i n t o  the matter following, 
t he  se tup  i s  as follows: 

0.477 0.536 0.640 

.125 .140 e 152 

.330 .430 .620 

I n  a group of related tables the  corresponding p a r t s  should occupy 
s i m i l a r  pos i t i ons  and be i n  a cons is ten t  form. 

When necessary t o  number columns f o r  reference,  the  numbers are 
placed i n  parentheses o r  c i r c l e d  above t h e  box headings and set  of f  by 
a cross  ru l e .  

Column Material 

S imi la r  data should usua l ly  be placed i n  columns, not rows. If 
a column of values has a multiplying f a c t o r ,  the f a c t o r  should be placed 
after t h e  t o p  value (o the r  than zero) and not i n  t h e  box head. 
not  necessary t o  repeat  t h e  multiplying f a c t o r  under a cross  rule. 
Whenever possible ,  the author  should give a l l  comparable values t o  the  
same number of decimal places;  however, such forms as 0.00 are usua l ly  
unnecessary. Edi tors  should not change t abu la r  decimal values such 
as 2.300 t o  2.30 o r  2.3 i f  the  degree of accuracy of t he  values might 
be a f fec ted .  A l l  minus s igns  should be given; no space should be l e f t  
between t h e  minus s i g n  and t h e  value. Plus s igns  should not be used 
t o  ind ica t e  t h e  pos i t i ve  values but may be used t o  i nd ica t e  such infor -  
mation as d i r ec t ion .  The GPO w i l l  put leaders  i n  any f i g u r e  column 

It i s  



where values are not given. If leaders  would be incor rec t ,  t h e  t a b l e  
should be marked "c lear"  i n  spaces where leaders  are not desired.  When 
an  explanat ion i s  o f f e red  f o r  a missing value i n  a column, a footnote  
should be added and t h e  footnote  reference mark given i n  parentheses a t  
t h e  proper place.  

If i d e n t i c a l  values are obtained as t e s t  values,  they  should be 
repeated or, as a last r e s o r t ,  t h e  value may be given once and an arrow 
drawn down t h e  column t o  t h e  next d i f f e r e n t  value. If t e s t  condi t ions 
a r e  i d e n t i c a l  f o r  s eve ra l  t es t  values, t h e  condi t ions a r e  usua l ly  given 
only once f o r  t he  group of values t o  which they  correspond. This grouping 
within columns may be shown by s ing le  ho r i zon ta l  rules or  by spaces. If 
r u l e s  or spaces are impracticable,  connected da ta  may be ind ica ted  by 
braces.  (See GPO manual, p. 125, r u l e  141.) 

Sketches 

If sketches are des i r ab le  as a p a r t  of a t a b l e ,  they may be used 
if the  combination causes no ma.ke-up d i f f i c u l t i e s .  A sketch t h a t  i s  

. 'part  of a t a b l e  is never considered a numbered figure. 

Rules 

Simple t a b l e s  up t o  about four  columns, e i t h e r  i n  t h e  t e x t  or at 
t h e  end of t h e  paper, may be l e f t  unruled. S ingle  r u l e s  are used except 
f o r  s p e c i a l  cases,  such as d iv i s ion  i n  doubled-up t ab le s .  

Subdivisions 

If a t a b l e  has subdivis ions f o r  d i f f e r e n t  conditions,  t h e  heading 
f o r  t h e  f irst  condi t ion should be inser ted  d i r e c t l y  after the  lower c ross  
r u l e  of t h e  box heads. It should be centered and separated from the  da t a  
by a complete ho r i zon ta l  ru l e .  Ver t i ca l  rules do not cross  subdivis ions.  
Comparable subdivis ion headings should be wr i t t en  i n  the  same s t y l e .  Box 
heads and u n i t s  should not be repeated if  they are a l i k e  f o r  a l l  condi- 
t i o n s ,  bu t  t h e  columns should be a l ined .  

Subdivisions are genera l ly  used t o  ind ica te  p a r t s  of a t ab le ;  how- 
ever ,  s u b t i t l e s  may be more appropriate  a t  times and, occasional ly ,  bo th  
may be necessary i n  complicated t ab le s .  Lower-case l e t te rs  i n  paren- 
theses  designat ing t h e  p a r t s  are always used with s u b t i t l e s ,  bu t  are 
used with subdivis ions only when necessary f o r  reference.  
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Foot not e s 
?Y 
L.2 Footnotes should be used t o  expla in  p e c u l i a r i t i e s  i n  ind iv idua l  

values and may be used f o r  any pe r t inen t  information t h a t  cannot be 
shown i n  t h e  t a b l e ,  Lower-case let ters a r e  cons i s t en t ly  used f o r  foot -  
note reference marks i n  NACA t a b l e s  because t h e  footnotes  o f t en  refer 
t o  numerical values and thus numbers as reference marks might be 
ambiguous. I n  rare cases when letters would be ambiguous, a s t e r i s k s  
o r  daggers may be used. 

Reference marks begin anew f o r  each table. They are introduced 
i n  t h e  t a b l e  from l e f t  t o  r i g h t  and from top  t o  bottom; t h a t  is, a 
footnote  i n  the  first row of t h e  last  column comes before  one i n  t h e  
second row of t h e  f irst  column. If a footnote refers t o  a number, the  
reference mark is  placed t o  t h e  l e f t  of t he  number; before a negative 
value, it i s  placed before the  minus sign. If t h e  footnote  refers t o  
a word, t h e  mark is placed d i r e c t l y  after t h e  word. 
p. 131, rule 183.) If t h e  footnote refers t o  a l l  the values i n  one 
column, t h e  mark is  placed j u s t  above t h e  bottom r u l e  of t h e  box head 
and enclosed i n  parentheses;  however, i f  t h e  footnote  explains  one term 
i n  t h e  heading, t h e  mark is  placed with t h a t  term. The reference mark 
f o r  a footnote  r e f e r r i n g  t o  the  e n t i r e  t i t l e  of a t a b l e  i s  placed a t  
t h e  end of t h e  t i t l e ;  t h e  mark for a footnote  r e f e r r i n g  t o  a p a r t  of 
t h e  t i t l e  i s  placed with t h a t  p a r t .  

(See a l s o  GPO manua.1, 

The se tup  f o r  footnotes  a t  the  bottom of the t a b l e  is  given i n  
the  GPO manual, pages 131 and 132, r u l e s  185 t o  194. 

Size  

Length and width of t a b l e s  should be kept as near ly  as poss ib le  i n  
a r a t i o  of l .5:l  f o r  typed papers. Also, f o r  typed papers o r i g i n a l  
t a b l e s  l a r g e r  than page s i z e  must be small enough t o  make t h e  l e t t e r i n g  
l e g i b l e  after reduct ion t o  approximately 9 by 6 inches. 
r epor t s  t h e  se tup  is  usua l ly  adjusted t o  a s ingle-  o r  double-column 
arrangement e 

For p r in t ed  

In  order  t o  obta in  t h e  proper proportions,  sho r t ,  wide tables may 
be divided with two hor izonta l  r u l e s  separa t ing  t h e  pa r t s .  Long, narrow 
tables may be divided i n t o  halves, t h i r d s ,  and so f o r t h  and doubled up 
with two v e r t i c a l  rules separa t ing  t h e  pa r t s .  I n  such doubled-up tables 
t h e  box heads are repeated. 

Folded pages of oversized t a b l e s  may be used i n  e i t h e r  p r in t ed  or 
typed papers only when it can be shown t h a t  t h e i r  advantages outweigh 
t h e  d i f f i c u l t i e s  of reproduction .and assembly. Enclosing such folded 
pages separa te ly  i n  envelopes i s  preferab le  t o  binding them in .  



Large o r i g i n a l  t a b l e s  which a r e  t o  be reproduced may be r o l l e d  but  
should never be creased by folding.  

FIGURES 

Rules t o  be followed i n  preparing f i g u r e s  f o r  p r in t ed  r epor t s  are 
given i n  d e t a i l  i n  "Report Figure Preparation" by Terence E. McCorkle 
and E. Nelson Hammerley. Edi tors  should be thoroughly familiar with 
t h i s  manual. Rules f o r  figures i n  both typed papers and p r in t ed  r epor t s  
are summarized i n  t h e  following sec t ions .  

Layout 

I n  typed papers f igu res  - photographs, sketches,  and graphs - are 
usua l ly  grouped together ,  placed after t h e  t ab le s ,  and numbered con- 
secut ive ly  with Arabic numerals i n  the  order  of t h e i r  mention i n  t h e  
tex t .  (Exception t o  t h i s  order may be made when mention of t h e  f i g u r e  
i s  c l e a r l y  inc identa l . )  Unnumbered f i g u r e s  which are an  i n t e g r a l  p a r t  
of the  paper can be l e f t  d i r e c t l y  i n  t he  tex t .  Such f igures  are pref -  
aced by introductory remarks, are usua l ly  small, and may o r  m y  not have 
legends. Numbered f i g u r e s  are l e f t  i n  t he  t e x t  of typed papers only if 
both of t h e  following conditions occur simultaneously: The t e x t  is  
dependent upon t h e  pos i t i on  of t he  f i g u r e  f o r  t h e  development of an  
idea and a l s o  numbers a r e  necessary f o r  frequent reference t o  t h e  f igure .  
( C f .  "Tables. ' I )  

A s  i n  typed papers, figures i n  p r in t ed  r epor t s  a r e  numbered i n  the  
order  of t h e i r  mention, unless  t he  mention i s  c l e a r l y  inc identa l .  They 
a r e  usua l ly  inser ted  consecut ively i n  the  t e x t  where they are mentioned. 

I n  a l l  papers figures intended t o  show comparisons should preferab ly  
Spec ia l  grouping should be noted i n  t h e  suggestions be grouped together .  

f o r  reproduction. 

I n  typed papers f igu res  can sometimes be arranged two o r  more t o  
a page. I n  laying out a s e r i e s  of f i gu re  pages i n  t h i s  manner, however, 
under no circumstances should the  sequence of f i gu res  or p a r t s  of one 
f igu re  be in te r rupted ,  Figures on one page should read from top  t o  
bottom or from lef$ t o  r i g h t .  

All l e t t e r i n g  and numbers i n  a f igu re  should read according t o  t h e  
pos i t i on  of t h e  legend on t h e  page when possible .  
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Size 

The reduction of f igu res  f o r  pr inted repor t s  usua l ly  w i l l  be t o  {L; 
one- or two-column width. I l l u s t r a t i v e  f igures  are kept small, usual ly  
only a column wide, but design char t s  may be as la rge  as necessary. 
Rules f o r  t h e  s i z e  and proportion of  f i gu res  i n  typed papers and f o r  
folded pages a r e  t h e  sa.me as those f o r  t ab le s .  (See sec t ion  "Tables.") 

Legends 

Because of t h e i r  importance, f igures ,  l i k e  tables, usua l ly  should 
be independent un i t s .  Figure legends should be concise, but  they should 
a l s o  be adequately descr ip t ive .  I n  a l l  papers legends are placed beneath 
f igu res  and a re  set up according t o  t he  GPO manual, pages 159 and 160, 
ru l e s  308 t o  312. 

Because l e t t e r i n g  i n  a l l  f igu res  i s  preferably kept t o  a minimum, 
a l l  explanatory matter and t e s t  conditions t h a t  are not a pa r t  of the  
key or l a b e l s  should follow the main legend. If a t ab le  i s  p a r t  of the  
explanatory mater ia l ,  and not an  i n t e g r a l  p a r t  of t he  key, it preferably 
should be centered above or below the  legend; however, other  locat ions 
a re  permissible i f  they of fer  more convenience t o  t h e  reader. Although 
the  l e t t e r i n g  i n  any f igu re  should be uniform as t o  s i z e  and s t y l e ,  an 
exception may be made when typed legends a re  considered des i rab le ,  
should be cons is ten t  i n  any one paper. 

Usage 

A s e r i e s  of s i m i l a r  f igures ,  for example, a group d i f f e r ing  only by 
a change i n  t e s t  conditions,  should be made i n t o  a composite f igu re  with 
the  port ions d i f f e r e n t i a t e d  by ( a ) ,  ( b ) ,  ( c ) ,  and so  f o r t h  and appropriate  
sublegends. In unusual cases such l e t t e r s  may be used without sublegends. 
Sublegends begin with a c a p i t a l  and end with a period. Each sublegend 
should be centered under the  p a r t  of t he  f igu re  t o  which it re fe r s ;  how- 
ever,  when space is l imited,  sublegends m y  be placed ins ide  each pqrt  
or a l l  the  sublegends may be grouped i m e d i a t e l y  above the  main legend. 
The indention of sublegends i s  t h e  same as t h a t  f o r  main legends. 

If the  severa l  p a r t s  of a f igu re  a r e  on separate  pages, t h e  main 
On following pages there  may legend is  given once on the  f i r s t  page. 

be wr i t t en  simply "Figure 1.- Continued." and on t h e  last page, 
"Figure 1. - Concluded." 

For pr in ted  r epor t s ,  if p a r t s  of a f igu re  are t o  be separate  cuts ,  
t he  le t ters  ( a ) ,  ( b ) ,  ( c ) ,  and so  f o r t h  should be used t o  a i d  the  p r i n t e r  
i n  placing t h e  pa r t s ,  even though no sublegends a r e  given and t h e  p a r t s  
of the f igu re  are not re fer red  t o  i n  the t e x t .  The l e t t e r s  should be 
placed cons i s t en t ly  on a l l  pa r t s  of one f igure.  A l s o ,  f o r  p r in ted  repor t s  
a separate  l i s t  of f igure  legends should be typed and t ransmit ted with 
t h e  manuscript t o  t h e  p r in t e r .  

L 
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Types of Figures 

c Photographs.- Photographs may be used i n  a paper when they are 
necessary t o  c l a r i f y  the  t e x t .  Unnecessary and r e p e t i t i o u s  photographs 
should be avoided. In  m n y  cases simple sketches are b e t t e r  than  
photographs e 

Although a photograph should have no superfluous d e t a i l s  i n  the  
background, a person or some well-known objec t  should be included t o  
show comparative dimensions. If t h i s  is  impracticable,  a sca l e  m y  be 
inser ted.  

If a photograph shows an  objec t  l a r g e r  than i t s  na tu ra l  s ize ,  t h e  
magnification should be shown, preferab ly  i n  the  legend. Reproduction 
of such a f i g u r e  should not  change t h e  magnification. 

Or ig ina l  p r i n t s  of photographs f o r  reproduction should be c l e a r  i n  
d e t a i l  and of good tone gradation. Because of d i f f i c u l t i e s  i n  repro- 
duction, records from recording instruments may be used as i l l u s t r a t i v e  
mater ia l  only a f te r  c a r e f u l  s e l ec t ion  ind ica t e s  t h a t  they w i l l  reproduce 
adequately. Photographs which may be d i f f i c u l t  t o  reproduce should be 
accompanied by add i t iona l  p r i n t s  with t h e  important a r eas  enc i r c l ed  for 
spec ia l  a t t e n t i o n  i n  reproduction. 

For marks on the  back of a photograph a grease penc i l  should be 
used or t h e  marks should be made outs ide the  po r t ion  t h a t  i s  t o  be 
reproduced. Care should be taken thAt the  f i n i s h  i s  never marred by 
marks o r  scratches and t h a t  photographs a r e  never folded or ro l l ed .  

Rules f o r - l a b e l i n g  p a r t s  of a photograph a r e  t h e  same as those 
given i n  t h e  following sec t ion  f o r  sketches. 

Sketches.- Pa r t s  of  a sketch a re  preferab ly  designated d i r e c t l y  i n  
the  sketch by l abe l s .  The f i r s t  word of a l a b e l  is  cap i t a l i zed  and no 
period is  used a t  the  end. The second and succeeding l i n e s  a r e  usua l ly  
centered under t h e  first,  although hanging indent ion may be used; t he  
ava i lab le  space w i l l  determine which form the  draftsman chooses. When 
the  p a r t s  are i d e n t i f i e d  by l e t t e r s  or numbers r a t h e r  than word l a b e l s ,  
they begin with A or 1 i n  the  upper lef t -hand corner and proceed from 
l e f t  t o  r i g h t  i n  hor izonta l  rows whenever prac t icable .  It i s  permissible  
t o  use c i r c l e s  or squares around the  numbers or let ters.  These numbers 
or l e t t e r s  should be i d e n t i f i e d  e i t h e r  i n  a key (see r u l e s  f o r  keys i n  
graphs) or after the  legend. 

When p a r t s  of a sketch must be d i f f e ren t i a t ed ,  shading r a t h e r  than 
co lor  is  used. Because shading with var ious degrees of grayness requi res  
half tones f o r  reproduction, shading with var iously s ized  and spaced black 
dots  and l ines  is  prefer red .  ' 



22 

When dimensions indicated i n  a sketch are decimal f rac t ions ,  i n i t i a l  
zeros are not necessary. Dimensions may be given by wri t ing f o o t  and 
inch marks after the  values; by put t ing  t h e  note "All dimensions a r e  i n  
inches." after the  main legend; or by giving the sca le  of the  drawing i n  
the sketch. 

Closed arrowheads are used t o  indicate  dimensions, force,  weight, 
or di rec t ion .  Short  leaders ,  without arrowheads, may be used from a 
label t o  t h e  p a r t  of t h e  sketch ident i f ied .  

Graphs.- Because l i n e  graphs are the  type of char t  most of ten  used 
$0 present data i n  NACA papers, t h e  r u l e s  and examples i n  t h i s  sec t ion  
apply only t o  t h a t  type; however, other  types of char t s  such as bar 
graphs may be used i f  the  data  a r e  best presented i n  such a manner. The 
r u l e s  are given as follows f o r  t h e  itemized p a r t s  of a lir,e graph: 

(1) G r i d :  Fine g r i d  should be used i f  t e s t  points  are t o  be read 
prec ise ly  from the  f igure .  Coarse gr id  may be used f o r  f igures  showing 
t rends and comparisons. 

Unless s p e c i a l  p l o t t i n g  papers f o r  coarse-grid f igures  are avai lable ,  
the g r i d  i n  f igures  for typed papers should be drawn i n  on f ine-gr id  paper 
far  enough a p a r t  t o  reproduce c l e a r l y  and the f i n e  g r i d  f i l t e r e d  out when 
the  f igure  i s  reproduced. The gr id  l i n e s  should be drawn through curves 
and leaders  and up to ,  but  not through, tes t -poin t  symbols. They should 
be broken around a l l  l e t t e r i n g ,  labe ls ,  and keys and, t o  f a c i l i t a t e  
reading keys, no g r i d  should be interspersed i n  the  key. The zero l i n e s  
should be d i s t i n c t l y  bolder than the other  g r i d  l i n e s .  Whenever feas ib le ,  
these r u l e s  f o r  drawing i n  coarse gr id  should be applied t o  "the prepara- 
t i o n  of f ine-gr id  f igures .  Ins t ruc t ions  about gr id  f o r  f igures  i n  pr inted 
repor t s  are given i n  "Report Figure Preparation" by McCorkle and Hammerley. 

Except f o r  logarithmic p l o t s  and other  such s p e c i a l  p l o t t i n g  systems, 
gr id  blocks should be squares whenever possible.  Scale values should be 
se lec ted  with t h i s  i n  mind. Unless ex t r a  g r i d  blocks are desirable  f o r  
cor rec t  proportions or f o r  possible extrapolat ion of curves, g r i d  blocks 
should extend t o  include only the  l i m i t s  of the  curves. 

( 2 )  Scales  and sca le  labels: Scales  a r e  usual ly  s e t  up i n  standard 
forin; t h a t  i s ,  pos i t ive  sca le  values apply t o  the f i r s t  quadrant. Scale 
i n t e r v a l s  should be such that in te rpola t ion  is  simplified.  Even incre- 
ment s are theref  ore  des i rab le  . 
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Scale  l a b e l s  and values are usua l ly  placed outs ide the  gr id .  If 
a f igu re  has two sca l e s  on one s ide  of t h e  figure, the  following se tup  
is used: ' 

h 

Q 

.06 

6 

M 4  
8 

0 

If des i r ab le ,  one of t h e  sca l e s  may be placed on the  right-hand s i d e  of 
t he  f igu re ,  but  usage throughout one paper should be cons is ten t .  When 
space is  l imi ted ,  one of t h e  sca l e s  and i ts  l a b e l  may be placed ins ide  
the  g r i d  i f  they do not i n t e r f e r e  with t h e  curves. Although ord ina te  
scales have been used f o r  i l l u s t r a t i o n ,  these  r u l e s  apply a l s o  t o  
absc issa  sca l e s .  

If t h e  sca l e  values are so la rge  t h a t  they  are bes t  shown by a 
mult iplying f a c t o r ,  the  f a c t o r  should be wr i t t en  after t h e  h ighes t  value 
and not af ter  the  sca le  labe l ;  t h i s  f a c t o r  should be placed ins ide  t h e  
g r id  as shown i n  t h e  following setup: 

When sca l e  values are decimal values,  t h e  i n i t i a l  zeros are omitted. 

When t h e  ord ina te  and absc issa  sca l e s  i n t e r s e c t  a t  the  poin t  ( O , O ) ,  
only one zero i s  used. The zero i s  a l ined  hor izonta l ly  with t h e  o the r  
absc issa  values and v e r t i c a l l y  with t h e  right-hand numeral of t h e  o ther  
ordinate  sca l e  values. When an ordinate  sca l e  is  given on the  r i g h t -  
hand s ide  of a figure, t h e  zero value i s  a l ined  with the  right-hand 
numeral of the  o the r  ord ina te  sca le  values.  
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Increments i n  sca l e  values should be cons is ten t  f o r  comparable 
f igu res .  Scales  usua l ly  extend the  f u l l  l ength  of t h e  grid;  however, 
i n  some cases  the  s c a l e  may not run the  f u l l  l ength  of the  g r i d  if  
extending t h e  s c a l e  means running i n t o  an  impossible region. The sca l e  

f-. 

L f  

label should be centered with respec t  t o  t h e  sca le .  

A quant i ty ,  i t s  symbol, and i t s  u n i t  ( o r  as much of t h i s  informa- 
t i o n  as is  ava i l ab le  and appropriate)  are given i n  a sca l e  l a b e l  and 
a r e  separated by commas. The f irst  l e t t e r  of the first word of t he  
l a b e l  i s  c a p i t a l i z e d  and no per iod is  used a t  the  end. The u n i t  is 
abbreviated.  When simple f r a c t i o n s  occur i n  both absc i s sa  and ordinate  
sca l e  labels, they should be set up s imi la r ly .  

For easy  reading ordinate  sca l e  l a b e l s  are preferab ly  wr i t t en  hori-  
zontally;  however, long ordinate  l a b e l s  should be wr i t t en  v e r t i c a l l y  t o  
save space o r  t o  preclude an unbalanced appearance of t he  f igu re .  The 
second and succeeding l i n e s  of a l a b e l  are usua l ly  centered under the  
f i rs t .  

Sca le  labels are usua l ly  placed on the  outer  s ide  of s ca l e  values. 
When space i s  l imited,  however, labels may be a l ined  with t h e  values a t  
the  center  o r  a t  t h e  t o p  of the  scale .  

When words such as "Forward," "Back,ll "Push," "Pull ,"  and "Rim" are 
appl ied t o  a sca le ,  they are placed between the  values and t h e  labe l .  
On long sca l e s  they may be a l ined  with the  label if they are separated 
by s u f f i c i e n t  space t o  avoid confusion. 

Separate graphs, each complete with sca les  and sca le  l abe l s ,  pref-  
e r ab ly  should be mde f o r  the  multiple p a r t s  of a f igure  whenever prac- 
t i c a b l e ;  however, when space i s  l imited,  it may be desirable t o  use a 
common set  of s c a l e s  f o r  a l l  the  parts. When the  p a r t s  of a f igu re  have 
common s c a l e s  and sca l e  labels, the  numbered g r id  l i n e s  may be extended 
t o  connect the  pa r t s .  

( 3 )  Curves and curve labe ls :  Dashed and s o l i d  l i n e s  are used t o  
d i f f e r e n t i a t e  curves. Colored l i n e s  are not used. The prefer red  l i n e  
order f o r  t h e  in t roduct ion  of d i f f e r e n t  kinds of curves i n  a f igu re  is  
as follows: 

I n  any one repor t  t he  s a m e  l i n e  should be used t o  represent  t he  same 
condi t ion i n  related f igu res  . 



Curves a r e  usua l ly  not broken f o r  any reason other  than t o  indi-  
ca.te a gap i n  the  data.  All l e t t e r i n g  must be placed outs ide the path 
of the curve and must not  i n t e r f e r e  with possible extrapolat ion.  Curves 
adjoin,  but do not cross ,  t es t -poin t  symbols. 

Curves present ing experimental t e s t  data. should o r d i n a r i l y  be 
subs tan t ia ted  by t e s t  points .  No tes t  points  should show on curves 
r e s u l t i n g  from cross-p lo t t ing  or on curves showing purely mathematical 
re  la t ionships .  

When i d e n t i f i c a t i o n  of curves i s  needed, l a b e l s  should be used 
unless there  a r e  s o  many curves t h a t  the  l e t t e r i n g  would cause d i f f i -  
c u l t y  i n  reading the  curves. In such cases keys may be used. Curve 
l a b e l s  may be set  up i n  any usable form; however, it i s  des i rab le  f o r  
t h e  setup t o  be cons is ten t  i n  comparable f igures  of any one paper. 
Whenever prac t icable ,  curve l a b e l s  are preferably grouped together  and 
headed by t h e i r  quant i ty  and u n i t .  Word l a b e l s  have t h e  first l e t t e r  
c a p i t a l i z e d  and no period a t  t h e  end. Second and succeeding l i n e s  are 
usua l ly  centered under the  f irst .  When curve l a b e l s  a r e  decimal f r a c -  
t i o n s ,  i n i t i a l  zeros a r e  not used. 

If it adds t o  the  c l a r i t y  of the  graph, leaders  may be used from 
curve l a b e l s  t o  curves. Leaders should be as shor t  as possible  and 
should not i n t e r f e r e  wi th  reading of t h e  graph. 

( 4 )  Test-point symbols: Symbols should be introduced i n  t h e  f o l -  
lowing order;  however, i f  a f igure  has been prepared i n  a d i f f e r e n t  
manner, t h e  time involved i n  changing t o  t h i s  order should determine 
the f e a s i b i l i t y  of the  correct ion:  

I f  da ta  f o r  more than  11 d i f f e r e n t  t e s t  conditions are t o  be p lo t ted ,  the 
following a d d i t i o n a l  symbols should be used: 

The symbols + and x and s o l i d  o r  f i l l e d - i n  symbols should be avoided. 
Flags and ta i l s  may be added i n  d i f f e r e n t  pos i t ions  t o  a l l  the  given 
symbols. Such symbols should be p lo t ted  so  t h a t  the  f l a g s  or t a i l s  do 
not coincide with curves and g r i d  l ines .  
should be t h e  same s i z e .  

All symbols within one f igure  

I n  any one repor t  t h e  same symbol should be used t o  represent  t h e  
same condition i n  r e l a t e d  f igures  or i n  a group of curves within one 
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f igure .  If it is  des i rab le  t o  use s i m i l a r  symbols f o r  d i f f e r e n t  s e t s  
of  data ,  p la in ,  t a i l e d ,  and flagged points  (not  open and s o l i d )  should 
be used for d i f f e ren t i a t ion .  I f  necessary, a f t e r  t a i l e d  and flagged 
symbols have been used, symbols with l i n e s  through the center  may be 
used. 

If severa l  t e s t -po in t  symbols overlap and t h e i r  i d e n t i f i c a t i o n  i s  
important, they may be p lo t t ed  as follows: 

o r  f o r  i d e n t i c a l  values of t he  same quant i ty  the p l o t t i n g  may be as 
follows : 

( 5 )  Keys: 
following setups are t y p i c a l  f o r  i den t i f i ca t ion  of e i t h e r  l i n e s  o r  test-  
point  symbols: 

When keys, instead of l abe l s ,  are used i n  f igures ,  the  

Prope l l e r  
speed, 

rPm 

Propel ler  
speed, 
rPm 

0 1,000 
0 1,350 

In  cases when both t e s t -po in t  symbols and l i n e s  must be iden t i f i ed ,  t he  
setup is as follows: 

Propel ler  
speed, 

rPm 

Propel ler  
speed, 
rPm 
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The he ding is  centered over the  values r a t h e r  than the  e n t i r e  key 
2nd the  second and succeeding l i n e s  a r e  usua l ly  centered under t h e  first.  
&hen the  items wi th in  t h e  key a r e  word l a b e l s  ins tead  of values,  hanging 
indent ion may be used i f  space i s  ava i lab le .  Setups of keys i n  general  
follow the  r u l e s  f o r  t a b u l a r  mater ia l  and should be uniform f o r  similar 
f igu res  i n  any one paper. 

Whenever poss ib le ,  keys a r e  placed within t h e  grid.  If necessary,  

(Keys should be placed as close as possible  t o  the  material they  
keys ma.y be placed a t  the  s ide  o r  at the  t o p  of t h e  f i g u r e  outs ide  t h e  
gr id .  
define . ) 
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TYPOGRAPHY 

SPELLING LIST 

In  NACA papers t h e  following words are spe l led  as indicated; words 
with an a s t e r i s k  should be marked "Fol.'' i n  the  copy f o r  pr in ted  reports .  
The purpose of t h i s  l i s t  i s  t o  note s p e l l i n g  forms t h a t  d i f f e r  from those 
i n  the GPO manual o r  Webster's dict ionary,  to give words not i n  e i t h e r  of 
these  a u t h o r i t i e s ,  and t o  ind ica te  a preference when two forms are given, 
To check t h e  s p e l l i n g  and compounding of words not i n  t h i s  l i s t ,  e d i t o r s  
should follow these  s teps :  (1) Use t h e  GPO manual; ( 2 )  i f  the l ists  and 
r u l e s  f o r  s p e l l i n g  and compounding i n  the  GPO manual cannot be applied,  
use Webster's dict ionary;  and ( 3 )  for words not i n  Webster's d ic t ionary  
consult  standard a u t h o r i t i e s  on the  subject .  

*aforementioned ( a d j . )  
afterbottom (n.  ) 
af te rburner  
a f t e r f i r i n g  ( n , )  
a f t  e rkee 1 
aging (v.)  
a i l a v a t  o r  

*airborne (ad j . ) 
a i r  brake 
a i r  compressor 
a i r -cool ing  (n.)  
a i r  course 
a i r  flow (n.)  
airframe (n.  ) 

* a i r l i n e  (n.  ) 
*airspeed (n. ) 
airwhee 1 
ant idetonat ing 
a n t i  - i c  ing 
a n t  i s p i n  
area-moment (n. ) 
asbestos  (n .  and a d j . )  
au to igni te  ( v ,  ) 
autosyn 

*backgear ( n, ) 
b a l l  check valve 
b leedbac k 
bleedof f 

blow-by 
bomb bay 

*borderline (n. ) 
boundary l a y e r  

*breakaway ( n. ) 
*breakdown (n. ) 
bungee 

c a l o r i e  
"camwhee 1 
*caps c rew 
cap - s t r i p  
carburet ion (n.)  

*center l i n e  
c hordw i s e 
coaxial  
cold-work (n.  ) 
common ra i l  
contravane 
cooperate 
coordinate 
counterrotat ing 
c ount e r vane 
countervortex 
countervor t ic i ty  

c r i t i c i z e  
*coworker 

"crossarm 
*cross bar  



*crosscurrent 

*crossflow (n.  ) 
cross- fa i r  (v .  ) 

cross p lo t  (n.  ) 
cross -plot (v. ) 

*cutout (n . )  

*dashpot (n. ) 
dead band 
de- icer  (n . )  
diagrammed 
dive bomber 
downgo ing 
down load 
down t r a v e l  

*downwash (n. ) 
drag t e s t  
dr ive crank 

end load 
envelop (v.)  
e thyl-cel lulose 
e x i t  cone 
eyebolt (not  I - b o l t )  

*fe r roa l loy  

*f lyer  
flame holder 

fore  f l a p  
f r e e  stream (n.)  
f r e e  t o  t r i m  

*ful l -scale  (ad j . ) 
*gearbox 

gearwhee 1 
gram 

half  -angle 
half-chord 
half  -f lange 
half roll (n.)  
half  -roll (v. ) 
half  -wavelength ( l i g h t  ) 
half  wave length ( s t r u c t u r e s )  
half-wing (n. ) 
hard- ro l l  (v.  ) 

*heat- t reat ing 
*high-grade ( a d j . )  
*hot -work (n. and v, ) 

*I-beam (not  eyebeam) 
*inl ine engine 

isooctane 

Joukows k i  

l a p - f i t t e d  

lays  haf t 
locknut 

"layout 

Mach number 
a Maclaurin series 
by Maclaurin's s e r i e s  
mcroe  t ching 
mass-balance (v. ) 

%ateriel (dis t inguished 
from personnel) 

microhardness 
%id- dome 
mo c k -up 

nondimens ional  
nonkno c k 

*nose heavy 
nose wheel 

of fbalance 
o i l  cup 

petcock 
photoflash 
photorecording 

q i c k u p  (n.)  
plan form 
Prandt l  number 
pre i g n i t e  ( v. ) 

push-down (n. ) 
push rod (n.)  

q r o - s p i n  

radiosonde 
ram-jet ( a d j . )  
r a m  j e t  (n . )  
rear f l a p  
reengage 
r e e s t a b l i s h  (v,  ) 
re evaluate 
reexamine 



reexpansion ( n. ) 
r e f i n i s h  
Reynolds number 
r o l l - o f f  (n. ) 

*run i n  (v . )  

sch l ie ren  photograph 
s e m i  c hord 
semiempirical 

*series-multiple 
*ser ies  - p a r a l l e l  
servocontrol  (n.  ) 
servo-operat ion 
servopiston 
se rvorudde r 
servo t ab 
servovalve 
ses quiplane 

*setup (n.)  
shock wave 

*shutdown (n.  ) 
side flow (n.)  
s ide w a s  h 
s i lver -so ldered  (ad j .  ) 
s l i p  speed 

*slipstream 
s o l u t i o n - t r e a t  (v .  ) 
so lu t ion- t rea t  ing  
so lu t ion  treatment 
spanwi se 
s p i n e l  
spray chamber 

*s ta r tup  
s t e  rnheavy 
s t ra in-harden (v. ) 
strain-hardening (n. ) 
s t r e s s - r a i s e r  (n. ) 
stress rel ief  (n.)  
stress-relief ( ad j . )  
s t ress - re l ieved  (v. and a d j .  ) 
suppressor 

*sweepback (n. ) 
*sweep back (v . )  

sweepforyard (n. ) 
sweep forward (v. ) 
sweptback ( ad3 . ) 
sweptf orward (ad j . ) 
s w i r l  meter 

t a i l  cone 
"tailheavy 
t a i l  post 
take -off (n. ) 

*take off  (v.  ) 
taxiway 
template 
t hrus tme te r  
t o r  queme t e r 
tow c a r  
tow c a r t  
transonic 
t r i m  l i m i t  
turbine-propeller (ad j . ) 
turbine propel le r  (n. ) 
turbo j e t  
turbosupercharger 

u l t r a -  high frequency 
u l t r a l e a n  
u l t r a r  i ch 
up e leva tor  
up load 
upr igging 
up t r a v e l  
upwa s h 

V - t a i l  o r  v e e - t a i l  

'Awashout 
wate r c  l o t  h 
Watt ' s linkage 
wind- t e e 
wing heavy 

'Awormwheel 

yaw head 



PLURALS OF FOREIGN NOUNS 

(Also, see GPO manual, p. 53)  

N o u n  - 

absc issa  
annulus 
apex 
apparatus 

NACA p l u r a l  form 

absc issas  
annul i  
apexes 
apparatus 

equilibrium equilibriums 

focus f o c i  

he l ix  he l i ces  

lamina laminae 

maximum 
meniscus 
minimum 
modulus 

maximums 
meniscuses 
minimums 
moduli 

nucleus nuc le i  

spectrum spec t r a  

vacuum 
vertex 
vortex 

vacuums 
v e r t  i c e s  
vo r t i ce s  



32 

ABBFEVIAT IONS 

Usage 

The general  p r inc ip le  followed by the NACA i n  the  use of abbrevia: 
t i o n s  i s  t h a t  an  &bbreviated form should not be used unless it i s  appro- 
p r i a t e  t o  t h e  s t y l e  of the  material i n  which it appears and is  as fami l ia r  
as the complete expression. Rules f o r  abbreviations i n  the  GPO manual 
are not general ly  appl icable  t o  NACA papers; therefore ,  i n  accordance 
with the  t h i r d  paragraph on page 93 of the GPO manual, s p e c i f i c  usage i n  
t h e  various p a r t s  of an NACA paper is  given as follows: 

(1) I n  t e x t ,  t a b l e  t i t l e s ,  and f igure  legends: Because the  t e x t u a l  
p a r t  of an NACA paper i s  wr i t ten  i n  a formal technica l  s t y l e ,  only a few 
abbreviations are used i n  the  t e x t  ( including headings and footnotes ) ,  
t a b l e  t i t l e s ,  and f igure  legends. This usage i s  as follows: 

( a )  Units i n  a symbols l i s t  and transposed uni t s  i n  leader 
work a r e  abbreviated. 

( b )  Long or complicated u n i t s  with numerical values may be 
abbreviaked, f o r  example, Btu, rpm, f t /sec2,  cps, o r  MeV, espe- 
c i a l l y  i f  they  recur  frequently.  Any u n i t s  occurring with numer- 
i c a l  values i n  the  so lu t ion  of a problem t h a t  i s  set off  from t h e  
t e x t  by center ing may be abbreviated. 

( c )  The degree s i g n  i s  used and any acconlpanying sca le  or 
i d e n t i f i c a t i o n  i s  abbreviated; f o r  example, an  angle of 40°, 
l7O A.B.C., 250° F, o r  400° Be'. 

( d )  Magnification may be indicated i n  abbreviated form 
(e.g., X100) i f  it i s  mentioned so of ten  t h a t  r e p e t i t i o n  of the 
w r i t t e n  form is awkward. 

( e )  Abbreviations t h a t  a r e  p a r t  of an o f f i c i a l  designation 
o r  trade name a r e  used; f o r  example, "Noe" i s  used when quoted 
but i s  avoided otherwise. 

( f )  Par t s  of material spec i f ica t ions ,  such as A.S.T.M., 
may be abbreviated. 

( g )  I n i t i a l s  used as shortened names of governmental 
agencies and of other  organized bodies may be used after the 
f u l l  t i t l e  has been given once i n  the  body of the paper. The 
abbreviation "NACA" i s  preferable t o  "The Committee The 
abbreviation should always precede the designation f o r  a 
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member of an  NACA family of a i r f o i l  sect ions,  although it 
need be given only once when severa l  a i r f o i l  sec t ions  are 
l i s t e d  together.  It should a l s o  precede o ther  designat ions 
such as those f o r  NACA instruments and nose in l e t s .  

(h) Abbreviations are used within parentheses f o r  m n t i o n  
of numbered equations,  f igures ,  references,  o r  p a r t s  of refer- 
ences. 
"cf.," "i.e.," and "viz" may be used if desired.  
t h e  noted abbreviat ions parenthe t ica l  material follows t h e  
usage of t h e  rest of the  tex t .  

Also within parentheses t h e  abbreviations " e  .g. ,- '' "etc.," 
Except f o r  

( 2 )  I n  t a b l e s  and f igures:  Abbreviations may be used i n  any p a r t  
of tables or f i g u r e s  with t h e  exception of t i t l e s  and legends as noted 
i n  t h e  preceding paragraphs. 
f i g u r e s  l e f t  d i r e c t l y  i n  the tex t . )  

(This usage a l s o  a p p l i e s  t o  t a b l e s  and 

( 3 )  In references:  Abbreviations may be used f o r  a11 source material 
c i t e d  af ter  the  t i t l e  of a l i s t e d  reference. 

L i s t  

Words i n  the  following list may be abbreviated as shown, i n  accord- 
ance with the  r u l e s  described i n  the preceding sec t ion  f o r  the  various 
p a r t s  of a paper. When abbreviations o ther  than those i n  t h i s  l i s t  are 
needed, reference should be made toerecognized a u t h o r i t i e s  such as Webster's 
d ic t ionary  or "Abbreviations f o r  S c i e n t i f i c  and Engineering Terms" 
(ZlO.1-1941) published by the  American Standards Association. 
abbreviat ions are permitted only i n  rare cases f o r  reasons of economy i n  
space. The NACA follows the prac t ice  of the MA i n  wr i t ing  a l l  abbrevia- 
t i o n s  of u n i t s ,  except "in." ( i n c h ) ,  without periods. 
used with abbreviations used as subscr ipts .  Additional abbreviat ions 
should be se lec ted  from t h e  a u t h o r i t i e s  i n  accordance with these  and 
o ther  pr inc ip les  exemplified by the abbreviations i n  the  list. The same 
abbreviat ion is  t o  be used f o r  both t h e  s ingular  and p l u r a l  of u n i t s .  

Nonstandard 

Periods are not 

A s  a general  r u l e  a l l  abbreviations a r e  marked "Fol. abbrev," i n  t h e  
p r i n t e r ' s  copy f o r  pr in ted  reports .  

Abhandlung ( t ransac t ion ,  German) . . . . . . . . . . . . . . . .  
abridged..  . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Abschnitt (sect ion,  German) . . . . . . . . . . . . . . . . . .  
absolute  (as a u n i t )  . . . . . . . . . . . . . . . . . . . . . .  
acadgmie (academy, French) . . . . . . . . . . . . . . . . . . .  
academy . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Abteilung ( d i v i s i o n  o r  p a r t ,  German) 

accademia (academy, I t a l i a n )  . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . .  

Abh. 
abr . 
Abschn. 
abs 
Abt . 
acad. 
acad. 
accad. 

i 
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acoustical . . . . . . . . . . . . . . . . . . . . . . . . .  
aerodynamic center . . . . . . . . . . . . . . . . . . . . .  
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MATHEMATICAL EXPRESS IONS 

, : ".L .::..'. . 

c Mathematical expressions t h a t  occur f requent ly  i n  NACA papers 
include equations,  i nequa l i t i e s ,  re la t ionships ,  conditions,  l i m i t s ,  and 
so  fo r th .  The s t y l e  of setup f o r  a l l  such expressions is t h e  same; how- 
ever ,  f o r  convenience, and because they occur most of ten,  equations are 
mainly discussed i n  the  following paragraphs. 

Short ,  simple equations may be run i n  the  t e x t  of a paper whenever 
it i s  des i rab le  t o  do so.  It i s  necessary, however, . to  set  off  most 
equations from the  t e x t  by spacing and numbered equations a r e  always 
set o f f .  An equation and the  introductory material t h a t  d i r e c t l y  pre- 
cedes it should be presented i n  cor rec t  grammatical form. They may be 
connected by a colon, a coma ,  or a dash, or no mark of punctuation may 
be necessary. Punctuation i s  not used after equations s e t  o f f  from 
the  t e x t .  

Equations needed f o r  reference are numbered as (l), (2), (3), and 
so  f o r t h  throughout t he  t e x t .  I d e n t i f i c a t i o n  such as ( l a )  and ( l b )  may 
be used for equivalent  or der iva t ive  equations.  A brace should be used 
t o  connect a group of equations with t h e  same number. Equations i n  
appendixes should be numbered e i t h e r  i n  consecutive order  following t h e  
equations i n  the  t e x t  or as ( A l ) ,  ( A 2 ) ,  (Bl), ( B 2 ) ,  and s o  f o r t h  corre-  
sponding t o  t h e  appendix i n  which they appear. The numbers f o r  equa- 
t i o n s  are usua l ly  s e t  f l u s h  with the r i g h t  margin a t  the  end of t he  
equation, with space l e f t  f o r  separa t ion  from the equation. If there  
i s  i n s u f f i c i e n t  room f o r  t he  number a f t e r  a centered equation, the  
equation may be set off-center .  When necessary, t he  number i s  s e t  
below the  equation. 
t he  equation ins tead  of repeat ing it; however, i f  it i s  necessary t o  
repeat  a numbered equation, it should be c l e a r l y  iden t i f i ed  as the  same 
equation previously given. The parentheses a r e  re ta ined  around t h e  
number when the  equation is  mentioned. 

The equation number should be used t o  r e f e r  t o  

The following unpublished in s t ruc t ions  supplied by the  GPO are t o  
be followed i n  a l l  papers f o r  equations s e t  o f f  from the  t e x t :  

"Equations which do not require  run-overs are centered i n  the  
measure i n  which they are s e t .  

"In equivalent  or der iva t ive  equations requi r ing  run-overs, break 
before  equal  s igns  and a l i n e  them--if necessary t o  break the  equation 
a t  add i t iona l  places ,  t he  run-overs must c l ea r  t he  equal  s igns.  Equiva- 

measure as a un i t .  
l e n t  or der iva t ive  equations requi r ing  run-overs a r e  centered i n  the  p 



I n  a typed paper equations t h a t  cannot be broken and t h a t  are longer 
than the  width of a page should be.photographed with a reduct ion t o  page 
width and s t r ipped  i n  on the  negative. If t h i s  i s  not f e a s i b l e ,  they  
may be typed lengthwise of the page. For similar long and involved 
mathematical setups i n  a p r in t ed  repor t ,  t he  manuscript pages can be 
submitted t o  the  p r i n t e r  without reduct ion and marked "Set f u l l  measure." 
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l1 In  a l l  o ther  e quat ions requi r ing  run-overs , t he  run-overs w i l l  
c l e a r  t he  equal  s ign,  i f  t h e  p a r t  preceding the  equal s i g n  contains  
less than one-fourth of t h e  matter i n  the  f irst  l i n e  and if t h e  equa- 
t i o n  can be broken t o  advantage. Where t h e  run-overs c l e a r  t h e  equal  
sign, the  equation i s  centered i n  the  measure as a un i t .  Where t h e  
run-overs do not c l e a r  t h e  equal  s ign,  t he  first l i n e  and the  run-overs 
are a l ined  on the  l e f t  and t h e  longest  l i n e  i s  centered i n  t h e  measure. 

"In breaking equations f o r  typographical convenience, break af ter  
mathematical s igns,  except t h a t  i n  equivalent  o r  de r iva t ive  equations,  
t he  equations w i l l  be broken before equal  s igns  and after o the r  mathe- 
mat ical  s igns .  Where unable t o  break on mathematical s igns ,  equations 
may be broken before mathematical terms such as cos, s in ,  t an ,  log,  e t c .  
Equations containing a succession of i n t e g r a l  s igns  may be broken before 
one of t h e  in t eg ra l s .  Equations w i l l  not be broken a t  any o ther  place 
unless  necessary . 

. . . . . . .  
"In equations with run-overs, unreasonably sho r t  l i n e s  w i l l  be 

avoided, bu t  small groups 'enclosed i n  braces ,  brackets ,  o r  parentheses 
must not be broken--larger groups may be broken if  a s a t i s f a c t o r y  break 
cannot be made a t  another' mathematical sign. 

. . e . . . .  

"Horizontal r u l e s  used i n  ratids and roots  cannot be broken. If 
it is  necessary t o  break matter above or below a r u l e ,  use brackets  o r  
braces and extend them t o  include both l i n e s  of t h e  break--in t h e  case 
of a r a t i o ,  the  e n t i r e  r a t i o  may be enclosed i n  brackets  o r  braces.  

"Where t e x t  i s  doubled-up i n  t w o  columns, equations may be set  f u l l  
measure, i f  advisable ,  t o  avoid breaking matter enclosed i n  braces,  
brackets ,  o r  parentheses. Equations my a l s o  be s e t  f u l l  measure i f  
they contain extra  long r a t i o s  o r  roots .  Where one full-measure equat ion 
follows another,  i n  c lose order,  any t e x t  o r  equations f a l l i n g  between 
them w i l l  a l s o  be set f u l l  measure," 

Related equations grouped without intervening t e x t  are a l ined  on t h e  
l e f t  and centered i n  the  measure according t o  the  longest  l i n e  of t h e  
group e 



46 

Equations are preferably given i n  such form t h a t  a l l  the concepts 
involved are expressed by symbols. The use of words o r  phrases should 

8 .-\ 
WI be avoided unless p r a c t i c a l  considerations indicate  them t o  be desirable;  

f o r  example; simple words l i k e  "Drag" and " L i f t "  might be used t o  avoid 
def ining a d d i t i o n a l  symbols which would otherwise not require def in i t ion .  
The f i rs t  l e t t e r  of each such word o r  phrase should be capi ta l ized  if it 
takes the  place of a main symbol; it i s  not capi ta l ized  if it appears as 
a subscr ip t  t o  a symbol. 

I n  l i n e s  containing f r a c t i o n s  with horizontal  bars the  bars of a l l  
f r a c t i o n s  are a l i n e d  and centered on o ther  symbols and numbers not i n  
f r a c t i o n s .  A s l a n t  l i n e  instead of a horizontal  bar  may be used i n  
equations t o  keep the  terms t o  t h e  same height and i n  simple f r a c t i o n s  
throughout the paper i f  no misinterpretat ion w i l l  r e s u l t .  

Values repeated i n  various p a r t s  of a paper should be given i n  the 
same form; t h a t  is, 1/4, one-fourth, and/or 0.23 should not be used 
synonymously f o r  one value. An i n i t i a l  zero is  always used with a 
decimal f r a c t i o n  i n  t h e  t e x t .  

Parentheses, brackets,  and braces - i n  t h i s  order - should be used 
t o  enclose a p a r t  of a mathematical expression used as a uni t .  Excep- 
t i o n s  are made t o  t h i s  order of introduct ion when s p e c i a l  mathematical 
meaning i s  indicated such as vector  and s c a l a r  products, functions,  
l i m i t s ,  and s o  for th .  

CHEMICAL SYMBOLS 

Because chemical symbols f o r  the elements a r e  general ly  known, they 
may be used without f u r t h e r  i d e n t i f i c a t i o n  i n  a l l  p a r t s  of a paper t h a t  
i s  a l l i e d  with the  f i e l d  of chemistry. 
if  only a f e w  i s o l a t e d  symbols are used, they a re  preferably w r i t t e n  out 
as a matter of propr ie ty  i n  s t y l e .  
chemistry t h e  names of t h e  elements should be used or,  i n  rare cases 
when the  elements are mentioned many times, symbols may be used i f  
i d e n t i f i e d  a t  t h e i r  first occurrence. 

Even i n  a chemical paper, however, 

For subject  f i e l d s  not a l l i e d  with 

I 

Except f o r  common formulas t h a t  a r e  well-known t o  engineers i n  a l l  
f i e l d s ,  chemical compounds should be i d e n t i f i e d  by name i n  a l l  papers. 
I f  the compound recurs  frequently,  the formula may be i d e n t i f i e d  and 
then used f o r  subsequent mentions 

c' 
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LEADER WORK 

Rules for l eade r  work given i n  t h e  GPO manual, pages 135 t o  137, 
should be followed with t h e  exception of t h e  example f o r  mixed u n i t s  
of quant i ty  and amounts under rule 220. The se tup  f o r  such leader  
work should be as follows: 

Mach number, M . . . . . . . . . . . . . . . . . . . . . . . . .  0.728 
Wing span, b, f t  . . . . . . . . . . . . . . . . . . . . . . . .  41 
Aspect r a t i o ,  A . . . . . . . . . . . . . . . . . . . . . . . .  5.6 
L i m i t  d iving speed, VL, mph . . . . . . . . . . . . . . . . . .  553 

TYPE FACES FOR PRINTED REPORTS 

Type faces  f o r  p r in t ed  r epor t s  are standardized; d i f f e r e n t  type 
faces  €or spec ia l  usage may be recommended, but  NACA Headquarters w i l l  
have t o  approve them. For reference i n  marking t h e  manuscript of a 
pr in ted  r epor t  some of t he  most o f t en  used type f aces  are labe led  i n  
the  following examples. (Note t h a t  t h e  examples are given merely t o  
show type faces  and are i d l o t  necessar i ly  i l l u s t r a t i v e  of cur ren t  NACA 
repor t  s t y l e . )  
faces  are used: 

I n  add i t ion  t o  t h e  examples shown, the following type 

Appendix t i t l e  is  case 130 caps. 

Fourth-order heading (urlderlined caps i n  typed papers) is 
case 131 caps i n  t e x t .  

Vectors are t o  be indicated by l e t t e r s  i n  bold face type, 
case 131 i n  t e x t  and case 129 i n  footnotes .  

Abbreviations even when used as symbols a r e  roman type. 

A l l  l e t t e r s  as w e l l  as words that a r e  o r d i n a r i l y  roman become 
i t a l i c  when used as subscr ip ts ,  superscr ip ts ,  or l i m i t s .  
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Case 132 
12 p t .  

APPLICATION OF THEODORSEN’S THEORY TO PROPELLER DESIGN’ 
By JOHN L. CRIULER 8 p t .  Modern 

SUMMARY 

il theoretical analysis i s  presented for obtaining by  use of 
Theodorsen.’s propeller theory the load distribution. a h a  a 

INTRODUCTION 

Rrcent contributions to t,he theory of propellers have been 
made by Theodorsen in a series of reports (references 1 to 4). 

10 Pt .  Modern i t a l i c  - Case 130 8 p t .  

E 10 p t .  Modern 

Case 129  6 p t .  ILLUSTRATIVE EXAMPLES 

Single rotation.* Case 14 10 p t .  Clarendon 
propellfir design conditions: I- 8 p t .  Modern 
I’owcr, horsepower. -. . . . - - -. . . - - . ~ - . . . . . . . . . . - ~. . . 2,000 
Ihiuity,  slugs pcr cubic foot ~. . -. . . _....... . 0.001065 
Velocity, iiiiles per hour ....- ._.___ .._......._______...-.. 425 

- 10 p t .  Modern t LANGLEY AERONAUTICAL LABORATORY, 

NATIONAL A D v r s o n Y  COMMITTEE FOR AERONAUTICS, 
LANGLEY FIELD, VA., June SO, 1948. 

APPENDIX Case 132 12 p t .  

I TABLE I 
SOI!NI>-Pltl~~SSUltE LEVELS OF AIRPLASES AKD AIRPLAXI*: t-8 p t .  Modern 

COMPONENTS 
_-___-- __ 

Airplane component I 
REFERENCES 

1. Pliillips, W .  If. ,  Williariis, W. C., arid Hoover, H.  11.: Mcasure- 

NACA MR, March 14, 1914. 
2. Gilriith, Tt. 11.: Recluirrnicnts for Sat.isfactory Flying Qunlitics of 

tnciits of thc Flying Qlla~ities of a Curtiss 8132C-1 Airplanc 
(No. 00014). 

Airplaiics. NACA Rep. 755, 1943. 
G I I I I I I I I I  I I I 1 1  1 1  I 

Althde, f t  

6 p t .  Modern 
F l n r 7 n ~  I I.- ICITc-ct of sltitude on sound-lmssurc levels. Full I,ower nnd nlnxitnum speeds. 

Ilnmodinod nnd modified test 8iri)lnnes. 
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Conclusions - continued 
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conclusions presented and proved 

in ,  8 
fu ture  research mentioned in ,  8 
importance of ,  8 
opposing theor ies  explained in ,  E 
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44 
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mention of ,  i n  conclusions, 8 

i n  summary, 3 
numbering o f ,  44 
parentheses, brackets,  and bmces 
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Equations - continued 
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grouping of,  19 
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setup o f ,  20 
t e s t  conditions in ,  20 

minimum use of ,  20 
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uniformity of ,  20 

l e t t e r i n g  i n ,  g r id  broken around, 22 
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mention of,  i n  conclusions, 8 

i n  summary, 3 
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unnumbered, 19 



Folded pages, f o r  f i gu res ,  20 

Footnotes (see a.lso Tables) 
f o r  ta.bles,  18 

a-bbreviations in ,  i n  t e x t ,  32-33 
t o  i d e n t i f y  superseded versions,  

1 
Fract ions,  s l a n t  i n ,  46 
Future research, no promise o f ,  8 

suggestions for, 8 
when permissible,  8 
where presented, 8, 9 

Grades of headings, cap i t a l i za t ion  
of ,  2 

examples o f ,  2 
f o r  appendix t i t l e s ,  9 
i n  t a b l e  of contents,  2 
order o f ,  2 
setup o f ,  2 
type faces  f o r ,  2, 47-48 

curve l abe l s  i n ,  l eaders  with, 25 
Graphs (see a l s o  Figures)  

setup o f ,  25 
use o f ,  25 

curves i n ,  g r id  through, 22 
iden t i f i ca t ion  o f ,  25, 26 
l i n e s  f o r ,  24 
not broken, 25 
order o f ,  24 
t e s t  po in ts  with, 25 

g r id  i n ,  around keys, 22 
around l e t t e r i n g ,  22 
coarse or f ine ,  22 
drawing o f ,  22, 24 
extended, 24 
ex t ra ,  22 
should be square, 22 
through curves, 22 
with tes t -poin t  symbols, 22, 23 

pos i t ion  o f ,  27 
setup of, 26-27 
when used, 25 

keys i n ,  g r id  around, 22 

kind used, 22 
sca le  l abe l s  i n ,  pos i t ion  of ,  23, 

24 
setup o f ,  24 

sca les  i n ,  increments f o r ,  22, 24 
i n i t i a l  zeros omitted i n ,  23 

;raphs, s ca l e s  i n  - continued 
multiplying f ac to r s  with, 23 
pos i t ion  o f ,  23 
words with, 24 
zero va.lue i n ,  23 

t e s t -po in t  symbols i n ,  curves with,  
25 

fla.gs and t a . i l s  with, 23-26 
g r id  with, 22, 25 
i n  keys, 26 
order o f ,  25 
overlapping, 26 

when p re femble  f o r  r e s u l t s ,  7 
zero l i n e s  i n ,  22 

:rid, around keys, 22 
around l e t t e r i n g ,  22 
coarse o r  f i ne ,  22 
drawing o f ,  22, 24 
extended, 24 
extra., 22 
should be square, 22 
through curves, 22 
with t e s t -po in t  symbols, 22, 25 
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box, 15-16, 17 
coordinate,  1 
for keys, 27 
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i n  ta.ble of contents,  2 
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setup o f ,  2 
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leadnotes, 15 
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i n  t e x t ,  46 

materia.1 included i n ,  3-4 
order of ma.teria.1 i n ,  3 

Cntroduction, acknowledgments i n ,  4 



Keys, g r id  around, 22 
pos i t ion  o f ,  27 
setup o f ,  26-27 
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for sca les ,  23, 24 
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"Continued" with, 20 
dimensions in ,  22 
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l i s t  f o r  p r in t e r ,  20 
magnification i n ,  21, 32 
pos i t ion  o f ,  20 
setup of ,  20 
t e s t  conditions i n ,  20 

and Sca les )  
gr id  broken around, 22 
minimum use o f ,  20 
pos i t ion  o f ,  19, 25 
uniformity o f ,  20 
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Letter ing (see a l s o  Keys, Labels, 

t ab l e s ,  18 

Ma.gnif ica.t ion,  abbreviation used 
f o r ,  32 

how shown, 21 
must not be changed, 21 

Main center  hea.ds, ca.pita. l ization 
o f ,  2 

da t e r i a l s ,  discussed with a.ppa.ratus, 
6 

t r ade  names used ' for ,  6 
vlethod of analysis ,  sec t ion  discussed 

JIethod of inves t iga t ion  given i n  

YIodels discussed with apparatus, 6 
JIultiplying f a c t o r s ,  i n  graphs, 23 
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i n  ta.bles, 16 
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of equations, 44 
of f igures ,  17, 19 
of references,  10 
of ta.bles, 1 4  

with headings, 2 
Vumbers, with equations, 44 

Photographic records as figures, 21 
Photographs (see a l s o  Figures) 

l abe l s  i n ,  21 
magnification of ,  21 
marks on, 21 
re fer red  t o  i n  descr ipt ion of 

s ca l e  indicated in ,  21 
se l ec t ion  f o r  reproduction, 21 
use o f ,  21 

appara-tus, 6 

Plurals of fore ign  nouns, 31 
Plus s igns,  when used, 16 
Precision, how and where discussed, 7 
Procedure, descr ipt ion of ,  6 

given i n ,  7 
method of computation o r  der ivat ion 

range of var iab les  given i n ,  6 
reference f o r ,  6 

i n  introduction, 3 
Punctuation, i n  t i t l e ,  1 

with equations, 44 
Purpose of work, i n  introduction, 3 

i n  summary, 3 

Quota.tion, copyrighted, 11 
symbols i n ,  changed, 6 

defined, 5 
re ta inedI  6 



Recommendations for future research, 
when permissible, 8 

References (see also Bibliography) 
where presented, 8 ,  9 

abbreviations in, 10, 33 
author must have seen, 10 
author responsible for accuracy 

capitalization of titles in, 11 
classified, 10 
discussion cited with, 12-13 
"et a1." in, 10 
examples of, 11-14 

of, 11 

books, 11 
commercial publication, 14 
foreign-government publication, 

NACA publications, 13 
periodicals, 12 
school publications, 13-14 

for reproduced data, 11 
identified, in conclusions, 8-9 

informa.1 sobces not suitable 

information given in, 10-11, 13 

13 

in summary, 3 

for, 10 

for a book, 11 
for a periodical, 11, 13 

list of, 9-10 
must be formal documents, 10 
numbering of, 10 
of limited availability and unpub- 

lished, 10 
setup of subtitles in, 11 
superseded versions identified in, 

Technical Memorandums added to, 1C 
to describe apparatus, 6 
to describe procedure, 6 
translation of foreign titles in, 

when prospective NACA publica.tions 

10 

11 

are used as, 10 
Reproduced data, 11 
Results, agreement in text, tables, 

and figures, 7 
analysis of, 8 
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discussion of, 8 
application shown in, 8 
clarity in, 8 
conclusions presented and proved 

in, 8 
future research mentioned in, 8 
importance of, 8 
opposing theories explained in, 8 
paper may end with, 9 
similar work compared in, 8 

method of computation or derivation 
given with, 7 

omitted from paper and available on 
loan, 7 

precision of, 7 
presentation of, 7 
combined with other sections, 7 
tables and figures referred to 

in, 7 
proprietary, 7 
summa.rized in concluding section, 8 
definition of, 8 
independent of paper, 9 
introductory statement for, 8 
tense for, 8 

ta.bular form or graphs for, 7 
with conclusions, 8 

with headings, 2 
with tables, 14 

ioman numerals, in titles, 1 

3un-in side heads, capitalization 

3unning hea.ds for printed reports, 1 
a.nd setup of, 2 

kales, in graphs, increments for, 
22, 24 

initial zeros omitted in, 23 
labels for, 23, 24 
multiplying factors with, 23 
position of, 23 
words with, 24 
zero value in, 23 

in photographs, 21 
in sketches, 22 

in summary, 3 
scope of work, in introduction, 3 



Sect ions,  combined, 4, 6, 7, 8 
hea.dings f o r ,  4, 7, 8, 9 
i n  body of paper, 4 
order o f ,  3, 4, 6 

arrowheads i n ,  22 
dimensions in ,  22 
i n  preference to photographs, 21 
i n  t ab le s ,  17 
l abe l s  in ,  21 

Sketches ( see  a l s o  Figures)  

leaders  with,  22 
setup of ,  21 

r e fe r r ed  t o  i n  descr ip t ion  of 

sca.le indica.ted in ,  22 
shading i n ,  21 

Spel l ing,  how t o  check, 28 
l i s t ,  28-30 
marked "Fol.," 28 
of fore ign  p lura ls ,  31 

apparatus , 6 

Sta.tus of problem i n  introduct ion,  

Sublegends f o r  f igures ,  20 
Subcrdinate center  heads, c a p i t a l i -  

Subscr ipts ,  abbreviations as ,  33 

3 

za t ion  of ,  2 

i n  symbols l ist ,  5 
i t a l i c  type fo r ,  47 
words a s ,  46 

S u b t i t l e s ,  f o r  f i gu res ,  20 
f o r  series of papers, 1 

not numbered, 1 
Roman numerals with, 1 
setup o f ,  1 

f o r  tables,  15, 17 
setup i n  references,  11 

Summary, always used, 3 
d e f i n i t i o n  of ,  3 
independent u n i t ,  3 
mater ia l  included in ,  3 
mention of equations in ,  3 
mention of f igures  in ,  3 
mention of t ab le s  in ,  3 
references i d e n t i f i e d  i n ,  3 
symbols defined in ,  3 
use of ,  3 

lummary of r e s u l t s ,  8-9 
luperscr ipts ,  i n  symbols l i s t ,  5 

i t a l i c  type fo r ,  47 
iuperseded paper, i d e n t i f i c a t i o n  of ,  

i n  references,  10 

lymbols ( see  a l s o  Test -point symbols ) 
with t i t l e ,  1 

a l l  defined, 4 
defined, i n  conclusions, 8 

i n  summary, 3 
when introduced, 4 

de f in i t i ons  run i n  t e x t ,  4 
i n  f igures ,  t o  be defined, 4 
i n  t ab le s ,  t o  be defined, 4 
involved expressions replaced by, 5 
l is t  o f ,  a lphabet ica l  order fo r ,  5 

as an appendix, 4 
expla.natory material i n ,  4-5 
formulas in ,  4-5 
loca t ion  o f ,  4, 9 
l o g i c a l  arrangement used in ,  5 
separate  sec t ion  f o r ,  4 
s e t  off  from t e x t ,  4 
setup of ,  5 
subscr ipts  i n ,  5 
superscr ip ts  i n ,  5 
u n i t s  in ,  4, 5, 32 
when omitted, 4 

no standard type f o r ,  5 
omitted from l i s t ,  4 
quoted, changed, 6 

defined, 5 
re tained,  6 

redefined, 4 
se l ec t ion  of ,  5 
s ing le  l e t te r  fo r ,  5 
standard, deviat ion from, 5 

NACA l i s t s  of ,  5 
other  au tho r i t i e s  fo r ,  5 
should be used, 5 

'able of contents,  grades of headings 
i n ,  2 

c a p i t a l i z a t i o n  of ,  2 
indentat ion of,  2 

leaders  in ,  2-3 
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pagination i n  bound volume, 3 
t ab le s  a.nd figures l i s t e d  in ,  3 
when used, 2 

Tables, abbreviations i n ,  15, 32-3: 
agreement with r e s u l t s  i n  t e x t ,  7 
azrows i n ,  17 
box headings in ,  examples of ,  16 

not repeated, 17 
setup o f ,  15-16 

columns numbered i n ,  16 
decimal values ip, 16 
doubled-up, 16 
folded pages o f ,  18 
footnote  reference marks i n ,  

order of ,  18 
pos i t i on  o f ,  17, 18 
types of ,  18 

footnotes  in ,  f o r  missing values, 
17 

setup o f ,  18 
use of,  15, 17, 18 
with box headings, 15 

f o r  loan, 7 
grouping in ,  braces f o r ,  17 

cross  ru l e s  for, 17 
spacing f o r ,  17 

groups as an appendix, 9 
headnotes in ,  15 
i d e n t i c a l  conditions in ,  17 
i d e n t i c a l  values i n ,  17 
inc identa l  mention of ,  14 
independent u n i t s ,  14 
i n  f igures ,  20 
leaders  i n ,  16-17 . 
l i s t i n g  i n  t a b l e  of contents,  3 
loca t ion  of ,  14 
marked "clear ,  '' 17 
mention o f ,  i n  conclusions, 8 

i n  summary, 3 
necessary, 14 

minus s igns  i n ,  16 
missing values i n ,  17 
multiplying f a c t o r s  i n ,  16 
numbering o f ,  14 
on separate  sheets  f o r  GPO, 14 

Tables - continued 
plus  s igns i n ,  16 
re fer red  t o  i n  present ing r e s u l t s ,  7 
reproduced da ta  in ,  11 
r u l e s  in ,  17 
s i z e  of,,18 
sketches in ,  17 
subdivisions i n ,  17 
s u b t i t l e s  in ,  15, 17 
symbols i n ,  t o  be defined, 4 
t i t l e s  o f ,  abbreviations in ,  32-33 

"Concluded" with, 15 
"Continue2" with, 15 
setup of ,  15 

unruled, 17 
when preferab le  f o r  r e s u l t s ,  7 

f o r  descr ip t ion  of a.pparatus, 6 
f o r  summary of r e s u l t s ,  8 

Tense, f o r  conclusions, 8 

T e s t  conditions,  after f i p r e  legends, 
20 

i d e n t i c a l  i n  t ab le s ,  17 
i n  headnotes, 15 
i n  introduct ion,  3 
i n  t i t l e ,  1 

f l a g s  and t a . i l s  with, 25-26 
g r i d  with, 22, 25 
i n  keys, 26 
order of ,  25 
overlapping, 26 

c a p i t a l i z a t i o n  of ,  1 
contents described in ,  1 
footnote  f o r  superseded vers ion  

method of inves t iga t ion  given i n ,  1 
of a. f i gu re ,  20 
of an a-ppendix, grade o f ,  9 

Test-point symbols, curves with,  25 

T i t l e ,  a r t i c l e s  i n ,  1 

with, 1 

set f u l l  measure, 9 
type face  for, 47 

of a t ab le ,  15 
of more than  one l i n e ,  1 
punctuation i n ,  1 
Roman numerals with, 1 
running head f o r ,  1 
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